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- Never before has PHYSICAL MEDI- 
CINE occupied such a prominent place 
in medical practice. Its scope in reha- 
bilitation will be expanded even beyond 
its present limits. 
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This session will feature symposia on 
War Injuries, Arthritis, Infantile Paraly- } 
sis, and Office Practice. The various 
specialties will be adequately repre- 
sented by well-prepared papers. 
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RECENT CHANGES IN THE CONCEPT OF THE TREAT- 
MENT OF POLIOMYELITIS * 


ARTHUR STEINDLER, M.D., F.A.C.S. 
Professor of Orthopedic Surgery 


In Collaboration with 
LESTER A. RUSSIN, M.D., 
LEON SHEPLAN, M.D. 
and 


VICTOR WOLKIN, M.D. 


IOWA CITY, IOWA 


The orthopedic treatment of poliomyelitis in the subacute and chronic 
stages has undergone changes in late vears which represent a definite de- 
parture from the conventional ideas and methods. From a comparison of 
untreated and partially treated patients there has resulted a certain degree 
of disappoinment with the generally adopted methods. This has stimulated 
investigations into the physiologic soundness of the old and standard meth- 
ods. Now it appears that physiologic laboratory experiences are unable to 
substantiate and endorse the principles of the orthodox treatment. 

This treatment is based, above all things, on the theory that to insure 
the optimum return of muscle function after infantile paralysis the most 
essential factor is continuous and uninterrupted rest with the limb in a 
retentive splint or plaster dressing, which will prevent any change of post- 
tion. It is said most emphatically that to take a limb out of a position of 
absolute immobilization during the subacute stage, even for a few moments, 
would mean a retardation of recovery extending possibly over many months. 
For this reason splints have been devised and applied to hold the limb in a 
position which will impart to the paralyzed muscles the greatest possible 
relaxation. For instance, in the knee only 5 or 10 degrees of flexion is al- 
lowed, and the deltoid muscle is maintained in relaxed position with the 
shoulder abducted to 90 degrees. The paralyzed extensors of the forearm 
demand an uninterrupted position in dorsiflexion of the hand, and the weak 
extensors of the foot make imperative the maintenance of the ankle at a 
right angle for many months at a time. 

Now that this principle is challenged the physician turns somewhat be- 
latedly to the physiologist for confirmation and endorsement. By him, how- 
ever, he is informed that this principle has no theoretic or experimental basis. 
In fact, he is told that the passage of a muscle through its complete range 
of motion at frequent intervals would rather enhance than retard recovery 
by stimulating the venous circulation and lymphatic passages to the af- 
fected members, which heretofore have been deprived of their normal pump- 
ing action. 

In the last few years we have made in our own clinic a number of 
observations which were rather unexpected and startling and reflected some- 
what on the efficacy of the conventional form of treatment. Particularly, 
we found that contractures developed in patients who had splinting from 
the outset as well as in nontreated patients and that these contractures were 
not, or at least were not wholly, due to the pull of unopposed strong mus- 





. ® Read at the Mid-Western Sectional Meeting of the American Congress of Physical Therapy, Iowa 
City, Iowa, April 6, 1942. ' 


325 











326 ARCHIVES OF PHYSICAL THERAPY Jung, 1942 


cles. On the contrary, they were frequently found in severely and appar- 
ently completely paralyzed muscles and, in fact, were most severe in those 
muscles which were the most severely paralyzed, for instance, the quadri- 
ceps, the trapezius and the back muscles. 

Over 200 patients were studied in the year 1940-1941 in the Iowa epi- 
demic of poliomyelitis, particularly from the standpoint of the development 
of these contractures. They were seen at the hospital at various intervals 
after the onset of the disease, but most of them were admitted in the acute 
stage. Of these patients, in approximately 25 per cent contractures of some 
kind developed. 

Previously we had been under the impression that contractures in in- 
fantile paralysis were all due to the pull of unopposed powerful muscles. 
We have noted, however, for several years that this is not true of the most 
severe contractures, which were almost routinely found in “zero” muscles 
which had been maintained in splints for some time. They were found 
especially in cases of a severely paralyzed quadriceps muscle which had been 
splinted in extension. In these cases there developed extension contractures 
so severe and persistent that attempts to mobilize the joint were only in- 
completely successful in spite of an after-treatment lasting for six to eight 
months. In all these cases we found that the contractures developed in 
paralyzed muscles which had some form of prolonged immobilization, and 
they occurred as early as three and one-half weeks or as late as eight months 
after the onset of the poliomyelitis. Occasionally also we observed contrac- 
tures in paralyzed muscles in patients who had received no immobilization of 
any kind, but always these contractures were found to be extremely re- 
sistant to therapeutic efforts at mobilization. It appeared, therefore, that 
from the standpoint of preventing imbalance, overstretching and contracture, 
the old practice of uninterrupted splinting would have to be modified. We 
found, furthermore, that a return of strength is more likely to occur in a 
muscle which is kept at the physiologic optimum of circulation as well as 
of muscle tone. This is definitely not the case in the boardlike and unyield- 
ing substance of the contracted muscle. The condition should not be 
paralleled to the stiffness seen in nonparalyzed muscles immobilized for a 
long period. For instance, when a hip spica is applied for Perthes’ disease 
for as long as eighteen months there is some stiffness in the joint after re- 
moval of the plaster, but this disappears in a few weeks with active physical 
therapy and free motion in bed, and it is in no way analogous to the def- 
inite shortening of the quadriceps muscle seen in poliomyelitis when the 
muscle has been immobilized for as short a time as four or five weeks. 
The question may arise whether this contracture is not due to periarticular 
structures. We observed, however, that the contracture is muscular, be- 
cause the muscle feels indurated and taut and when an attempt is made to 
stretch it by flexing the limb the pain and tenderness are distinctively felt 
over the muscle belly and not in the articulation. 

Further observations which we made on patients during the Iowa epi- 
demic convinced us that there is much more to the pathologic picture of 
infantile paralysis than the involvement of motor neurons of the anterior 
horn cells. For instance, there were definite evidences of circulatory disturb- 
ances which were presumed to be of sympathetic origin and which resulted 
not only in impairment of circulation but in definite changes in the bone 
in the segmental area of muscle involvement. These changes consisted first 
in complete washing out of the bony shadow with some evidence of cortical 
thinning and secondly in a marked increase in the density of the shadow 
with extreme accentuation of the longitudinal bony trabeculae. Character- 
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istically, both these types showed a transverse band of epiphysial absorption. 
We found these changes marked in the denser bone shadows because of the 
sharper contrast, but they were not due to disturbed growth phenomena 
because in young adults whose epiphyses had been completely closed similar 
changes were found. We therefore assumed that the difference in density 
is probably due to circulatory changes based on involvement of the sym- 
pathetic nervous system. However, recent investigations by one of our col- 
laborators appear to disprove the contention that the circulatory changes are 
due to involvement of the svmpathetics. That these changes cannot be 
blamed on simple immobilization and the atrophy of disuse is seen by a care- 
ful comparison of roentgenograms of limbs immobilized for similar periods 
for other conditions; also, the changes in the long bones are most marked 
in those patients who show the most severe involvement of the surrounding 
musculature and who show adjacent muscle contracture. 

A third phenomenon encountered as early as two or three months after 
the onset of poliomyelitis was a definite loosening of the ligamentous re- 
inforcements of the severely involved joints, especially of the ankle and the 
shoulder; for instance, patients showed a definite calcaneus deformity in 
which the foot could be dorsiflexed until it came in contact with the tibia even 
though there was not complete paralysis of the achilles tendon. Frequently 
this looseness was observed in the capsule of the shoulder joint. We further 
noticed that these changes occurred particularly in patients who had been 
wearing airplane splints and in whom a constant upward pressure on the 
shoulder joint was at work. Some of them showed a complete dislocation 
of the shoulder joint; many others, different stages of subluxation. It must 
be assumed from these observations not only that muscle is involved but 
that the ligaments, the bones and the tendons have a part in the pathologic 
changes of anterior poliomyelitis. In certain areas these joint changes are 
more or less common and are definite impediments to the return of function ; 
especially is this so in the fingers and wrist, the shoulder, the knee and the 
elbow. 

In the thumb there is a definite tendency to rotate backward so that 
the physiologic hollow of the palm is lost. As a result of this, many hands 
show contractures in a flat hand position and it becomes impossible for 
the patient to close his hand for a fist. Similar manifestations are seen in 
the elbow joint, where there is a definite tendency to lock in whatever posi- 
tion the splint is applied. In many instances even extensive physical therapy 
extended over many months was unable to obtain a complete flexion and 
extension range. The shoulder joint was also especially difficult to handle, 
particularly if it had been placed in an airplane splint with the arm strongly 
abducted and rotated outward. When this splint is applied on a frame it 
has a definite tendency to cause a shrugging of the shoulders and a con- 
tracture of the trapezius group, which readily shortens in this position. 
It is particularly on sitting and standing that this drawing up of the shoul- 
ders is accentuated; if it remains for a considerable length of time it is re- 
sistant to treatment. The scapula appears to be pulled away out into the 
axilla, although the upper extremity is abducted only 75 to 80 degrees from 
the body. This results in a severe stretching of the paralyzed rhomboid 
muscles, and it is particularly irksome from the point of view of future sur- 
gical treatment for the paralyzed deltoid muscle. 

Extensive involvement of the trunk musculature was observed in over 
one-half of the cases. In these cases also positional and supportive therapy 
has proved difficult. We observed that as soon as one month after onset 
the patient with severe involvement had marked lumbar lordosis with rota- 
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tion of the pelvis about both a longitudinal and a transverse axis, but when 
he was placed on a frame the lordosis completely disappeared, though the 
length rotation of the pelvis usually persisted. 

It was difficult to correlate these contractures with single muscle groups 
because of the widespread and spotty nature of the paralysis. In many 
cases there was also a generalized involvement of the hips and shoulders, 
so that it was difficult to determine what effect the abdominal muscles had 
in producing these obliquities of the pelvis both in longitudinal and in frontal 
rotations. 

It is, furthermore, interesting to know what happens when the patient 
is placed in the sitting position. When this position was assumed after a 
few months of recumbency, we found that the lordosis was completely re- 
placed by a contractural flat back, sometimes of a severe type. In cases in 
which there was severe generalized involvement of the back muscles it was 
sometimes impossible to raise the patient’s shoulders passively more than 
a foot from the table in the supine position. At this point there was a 
marked contracture of the lower back muscles, the gluteus and the hamstring 
muscles, and the patient complained of tightness and at times of pain in 
the buttocks, in the posterior part of the thighs and especially about the 
pelvic ring. We found this type of contracture frequent and persistent, and 
many months of physical therapy were often necessary to overcome the 
stiffness. Since making our observations we have been trying to overcome 
the condition at its inception; we remove the splint for an hour or so twice 
daily and let the patient lie on his side with his hips and knees flexed. We 
found that this is apt to loosen the back contracture, and there is no evi- 
dence that it produces hip or knee contractures. 

Probably the most striking observation we made was to note the ap- 
pearance of mass movement or group movement which the patients carried 
out to mask the ability of a single muscle. The patients seemed to have 
lost the ability of dissociation even if the muscle was only partially or only 
apparently paralyzed. For instance, abduction of the arm was carried out 
by the action of the trapezius muscle supported by tension of the biceps 
and the triceps muscle, and the patient lacked the consciousness of the in- 
dividual contractibility of the involved deltoid muscle. It seems that the 
patient, being aware of the difficulty in innervating and contracting the af- 
fected muscle, immediately institutes substitutionary motion. This holds 
true not only for the abduction movement of the arm but for the pronator 
and the supinator movements of the forearm, for inward or outward rota- 
tion of the shoulder joint is substituted. Particularly is this also true of 
the flexors of the knee, for which, when they are paralyzed or weak, the 
flexors of the hip substitute when the patient is lying supine. 

Miss Kenny has pointed out emphatically that the patient must be re- 
educated to the use of the individual muscle; we have, therefore, willingly 
and gratefully adopted her suggestions for individual muscle training. 

All these observations have led us to the following modifications in the 
treatment. 


A. Splinting 


We do not discard the splint absolutely. Splinting of the involved ex- 
tremity is still being performed; immobilization is carried out, but only so 


far as the muscular tenderness and pain demand it. We institute daily 


physical therapy which consists in use of wet packs, gradual passive motion 
through the full range as long as it does not cause pain and gentle massage 
to improve the circulation, and we find that the period of splinting can be 
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much shortened. As long as splints are used, physical therapy is carried 
out daily for thirty minutes, and the remainder of the time the patient re- 
mains in splints and on his back on the orthopedic frame. But the splints 
are removed at the earliest possible time; when the patient is discharged 
instructions in physical therapy are given to the parents or escort so that 
they can be applied at home. In short, we still recognize that a paralyzed 
muscle must be protected against fatigue, but it appears clear that we must 
institute earlier and more frequent active and passive motion in order to 
prevent the appearance of contractures. We believe in early motion be- 
cause we can no longer hold to the idea that rigid immobilization for a 
paralytic muscle is its most advantageous state for recovery. From a cir- 
culatory standpoint we know that the blood supply to a paralytic muscle 
which is rigidly immobilized is probably minimal and certainly not optimal. 
We believe that early motion increases the blood supply to the paralytic 
muscle and, furthermore, that the position of rest for a muscle should not 
be at complete extension but in that of natural length. It is shown that 
in full contraction or relaxation the muscle has only a small amount of con- 
tractile power as compared with what it has if placed in a position of its 
natural length. ‘Vherefore, allowing the muscle to remain in the completely 
relaxed position is disadvantageous because this position approaches the 
position of full contracture. 

In former years it was our routine to maintain all our patients with 
any degree of severe contracture on frames, flat on their backs, legs splinted 
and upper extremities abducted in airplane splints, the patients being prac- 
tically never turned for fear of stretching certain muscle groups unduly. 
We have now shown why we have departed essentially from this procedure. 

In many cases of paralysis of the bladder which necessitates catheteri- 
zation the persistently maintained supine position has undoubtedly an effect 
on certain genitourinary difficulties. We have observed calculosis of the 
kidney and ureters, and in 1 case a large bladder stone had to be removed 
surgically. 

On the strength of all these observations we feel that the splinting 
period should be curtailed, that the splint should never be applied to the 
paralyzed muscle in a position of complete relaxation or shortening. The 
splint’s function is to prevent painful movements and to eliminate fatigue. 
It is the factor of fatigue rather than of excursion of a muscle through 
its entire normal range which seems to be the important one in_ the 
treatment of subacute poliomyelitis by immobilization. As long as there 
is no danger of fatigue and no pain on movement, I see no reason to con- 
tinue with the uninterrupted use of splints, which we know are most apt 
to lead to persistent and obstinate contractures. The pain and tenderness 
in the acute stage of poliomyelitis can be relieved efficiently by the appli- 
cation of moist heat, and I wish to emphasize the value of the observations 
and of the technic of Sister Kenny in the use of hot packs. We have seen 
that tenderness disappears in many cases within forty-eight to seventy-two 
hours, whereas in cases in which treatment is by the conventional method 
the stage of tenderness may last for one to three weeks. Sister Kenny also 
has shown in a small series of cases that early institution of passive motion 
with no immobilization at all, either by splints or by casts, is effective in 
preventing contractures. 


B. Muscle Spasm 


We are aware that Sister Kenny contends that apparently paralyzed 
muscles have lost their function because of spasm in their antagonists. This 
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is a clinical observation, and it is difficult to differentiate between a spasm 
and a contracture. Likewise, we are not prepared to state whether such a 
spasm is due to vascular changes, similar to the claudication which is seen 
in peripheral vascular disease. We do know, however, from our own ob- 
servations, that the application of hot dressings is most efficient in over- 
coming these spastic conditions of the muscles. 

In regard to the spasm, it has been mentioned that the constant upward 
pressure of the abduction splint demonstrates definitely the tendency to 
loosen the shoulder capsule and to force the head of the humerus upward 
into a subluxated attitude. This, together with marked trapezius contrac- 
ture and humeroscapular contractures, has been almost a constant result 
of our efforts to secure the best possible position for the deltoid muscle 
by the abduction splint. It is interesting to note in this connection that a pa- 
tient who spent seven weeks in a respirator with his arms by his side had 
an excellent return of the deltoid muscle from zero; and in another patient, 
who came to the hospital several months after onset, a similar result was 
obtained. 

It therefore appears from our observation that the continued use of the 
dibduction splint is likely to produce subluxation and even dislocation of 
the humerus; it certainly is doing all it can to promote contracture of the 
trapezius and comparatively little to restore the abduction power of the 
deltoid muscle itself. 


C. Respiratory Disturbances 


Involvement of the muscles of respiration was frequent in severely 
paralyzed patients. Several of our patients had to be put in respirators; 
many had involvement of the respiratory muscles to a lesser degree. There 
has been some difficulty in differentiating between diaphragmatic and in- 
tercostal involvement; we saw many patients with severe atrophy of the 
intercostal group with much depression of the intercostal spaces. On deep 
inspiration the entire chest cage would rise or fall, but the rotational move- 
ment of the ribs which can be palpated in a normal respiratory movement 
was entirely absent. This, we thought, was conclusive evidence of some 
degree of involvement of the intercostal muscles, even though we could not 
evaluate at that time its importance as a contractural factor. 

We have since observed a number of patients with severe contraction 
of the intercostal muscles and of the pectoralis muscle, associated with pain. 
In them we could observe clearly the beneficial effect of the hot packs ad- 
vocated by Miss Kenny; some patients stated within twenty-four hours 
that the pain had left and the respiration was free, and the spasm of the 
intercostal muscles and the pectoralis muscle was relieved. 


D. Selective Muscle Training 


We have mentioned before that one striking feature in infantile paraly- 
sis is the substitution of mass movements or substitutional movements for 
the action of a single muscle. Following the concepts of Miss Kenny, we 
are now paying special attention to selective muscle training, trying to make 
the patient conscious of the action of the individual muscle which appears 


paralyzed. 

For example, a patient with residual poliomyelitis in the left lower ex- 
tremity had slight muscle contracture, and muscle substitution prevented 
her from using her left leg to its full functional power. Isolated muscle 
training was given by pointing out the insertion of a muscle group, demon- 
strating its line of pull and its arc of motion and discouraging muscle sub- 
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stitution. The action of the muscle was first demonstrated passively until 
the patient was aware of the action which it was desired to elicit, and then 
she made an attempt to move the muscle actively. She was taught to flex 
her hip through the use of the psoas muscle, allowing the quadriceps to re- 
lax. She was also taught to abduct the leg by elimination of hip flexion 
and outward rotation, and to flex her knee by using exclusively the ham- 
string group. She was taught to use the anterior tibialis muscle by releas- 
ing the action of the toe extensors, which heretofore had substituted for the 
action of the former muscle, and finally to overcome the contracted prona- 
tors by executing an isolated contraction of the posterior tibial muscle. 

Such procedures are carried out by carefully showing the patient the 
action of each single muscle, first going through the passive motions and 
then inducing the patient to carry out the same motion actively. 


Conclusion 


Irom the foregoing remarks it will be apparent that whatever the man- 
agement, the entire pathologic concept of infantile paralysis must be changed 
from the old idea of a purely motor deficiency originating in the anterior 
horn cells. The motor dysfunction seems to reach much higher and pro- 
duces a state of confusion which blocks the use of the individual paralyzed 
muscle, which leads to the adoption of complex substitutionary motions. 
These motions become habitual and are difficult to overcome unless special 
detailed instructions and training are given the patient along the lines men- 
tioned. 

Furthermore, our observations led us to believe that the neuromotor 
system is by no means the only one involved but that atrophy of bone, re- 
laxation of the ligaments and loosening and relaxation of the joints are part 
and parcel of the complex picture of anterior poliomyelitis. 

So far as the treatment is concerned we have had to make a decided 
departure from the old time orthodoxy. It would, however, be a mistake to 
fall into the other extreme and relinquish all methods and devices which 
the orthodox treatment instituted for the preservation of muscles, for the 
control of pain and for the avoidance of fatigue. We do not believe that 
all fixation or all immobilization should be abandoned. There is a certain, 
although rather restricted, period for the fixation of the limbs, a relatively 
short period during which the symptoms are acute. Furthermore, if one 
concedes the fact that relaxation of the ligaments and the joint structure 
is also part of the picture of infantile paralysis, then the inescapable con- 
clusion is that the limb, quite apart from muscular weakness, because of 
its instability will demand a certain amount of support when the static 
functions are resumed. No amount of argument can overcome the fact that 
limbs that are unstable in their joints, whether or not they have recovered 
fully from the paralysis, must be supported. For this reason there are in- 
dications for supporting apparatus when walking or standing is resumed. 
That use of such apparatus should not be continued beyond the point at 
which static instability makes it necessary is obvious. I believe that when 
we are convinced of the soundness of the newer clinical observations in 
infantile paralysis, the application of common sense and of general biologic 
principles will make apparent the proper road of conduct, free from ortho- 


doxy and from radicalism. 








RECENT TRENDS IN CEREBRAL PALSY * 


WINTHROP MORGAN PHELPS, M.D. 


BALTIMORE, MARYLAND 


Until recent years spastic paralysis was considered a condition more or less 
the opposite of infantile paralysis and affecting chiefly feebleminded or idiotic 
persons for whom nothing could be done. The term “spastic paralysis” was 
used as a sort of wastebasket to include a large assortment of conditions. 


There has been fortunately an increasing interest in this group of conditions, 
and gradually more knowledge is being gained about them. The first and 
most fundamental necessity was for a survey to determine the number, type, 
distribution and severity of the cases. Surveys have been under way for 
the last six years, and the results are throwing much light on the subject. 

Of the patients seen in these surveys, only about 40 per cent were found 
to be spastic in the true sense of the word, so that it was necessary to use a 
more inclusive term to describe the entire group of conditions. As all the 
conditions represented brain lesions of one type or another and resulted in 
disturbances of various kinds to the motor control, cerebral palsy was felt 
to be the best descriptive term. 

The number of patients seen in these surveys is now large enough to 
assure a considerable degree of accuracy in the conclusions drawn. Most 
of the patients had had treatment in some form: surgical measures, peripheral 
and central; physical therapy, including hydrotherapy, massage, exercises, 
ion transfer, diathermy and use of the static wave and the sinusoidal current ; 
vecupational therapy; psychoanalysis, and hypnotism. Of course, there were 
patients who had been to the shrines, such as that of St. Anne de Beaupre 
and the one at Lourdes, and many had been to chiropractors, osteopaths, 
naturopaths and faith healers. Glandular therapy and treatment with curare, 
snake venom and drugs such as the barbiturates and hyoscine derivatives 
have been tried. When a new drug appears, it may almost immediately 
be tried by a patient with cerebral palsy without regard to its probable or 
even possible value. 

The surveys have been enlightening with regard. to the results obtained, 
but it is a large task to correlate them into statistics to show comparative re- 
sults for the various groups. It became obvious quickly that cerebral palsy 
represented a group of conditions and that some of these measures were 
indicated in one subdivision while being worthless in another. 

One of the best examples is the use of peripheral orthopedic surgical 
measures. If the types of cerebral palsy are taken as a single group, it 1s 
found that by these operations satisfactory results were obtained in only 
about 50 per cent of the patients operated on. The other 50 per cent showed 
no improvement or were worse after operation. 

If the group is broken down, however, it is then found that good re- 
sults were obtained in 90 to 95 per cent of the true spastics, while in the 
athetoids the results were almost entirely failures. At the earlier stages of 
the survey the percentage did not seem to be so high, but it was found that 
many athetoids are difficult to distinguish from spastics. 

Inquiry as to why this is so has brought out some interesting differential 
features between the two types. The most important of these is that spas- 
ticity is a condition involving individual muscles. Just as in poliomyelitis 





* Read at the Eastern Sectional Meeting of the American Congress of Physical Therapy, Philadelphia, 
April 11, 1942. 
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a muscle chart can be made which will show the normal and the involved 
muscles and the various degrees of weakness and paralysis, so in spasticity 
an accurate muscle chart can be made which will show the exact distribution 
of the involved muscles in a given case. Many of the muscles are normal, 
some may be flaccid and the rest are spastic. The interrelationships of these 
will indicate clearly the operative procedures. 

In the athetoid, on the other hand, the chief characteristics is involun- 
tary motion, and this is definitely not susceptible to muscle charting. The 
motions are not involvements of specific muscles but a “squirming” of the 
extremity in an involuntary attempt to accomplish a certain positional 
change. If this cannot be done with one set of muscles, others will be util- 
ized by the athetoid. In one case, in which there was a pronator athetosis 
in an otherwise fairly quiet arm, a brace was applied to maintain supination. 
The athetoid motions then began to involve the shoulder, the arm being 
brought up over the head in order to get the hand in a palm-down position. 
It is obvious that if an operation were performed to maintain supination, 
the result would be failure, since such an operation would only duplicate 
the brace. However, in a true spastic a release of the spastic muscle with 
perhaps a transplant or joint stabilization would result in a great improve- 
ment in use. 

The athetoid is characterized by involuntary motion, as has been stated. 
In many instances the athetoid learns to try to control this motion by con- 
tractions of antagonistic muscles or simply by contraction of all muscles 
available, voluntarily, in order to bring about a cessation of the involuntary 
contraction. This voluntarily applied tension becomes gradually habitual, 
and the athetoid may show a great many of the characteristics which on 
the surface would suggest spasticity. He will try to hold himself rigid so 
that unwanted motion will be blocked, and his rigidity closely resembles 
in many instances the natural tenseness of the spastic. Deformities such 
as scissors gait, toe walking and stiff, bizarre positions of the arm are 
frequently seen, and on casual observance it is impossible to distinguish the 
two types of patients; careful examination, however, will bring out very dif- 
ferent pictures in the two types. 

The chief characteristic of spasticity is the fact that under stimulation 
of any sort the spastic muscle tends to contract rather violently. This stimu- 
lation may be a voluntary attempt to contract a muscle or may be the result 
of tapping the tendon with a percussion hammer, or, most commonly, it is 
the result of stretching the muscle by the contraction of its antagonist. The 
contractions seen in the spastic are all reflex contractions, and if a voluntary 
contraction is willed it becomes maximal because of the violence of the reflex 
element in it. 

The stretching of a muscle, therefore, is the most common stimulus ap- 
plied to it, since every time a given muscle is contracted its antagonist is 
necessarily stretched. If this antagonist is spastic, then a contraction takes 
place in it which blocks the originally intended contraction, and the stiff or 
Spastic motion results. 

In an arm in which the triceps is spastic the difficulty lies entirely in 
the ability to contract the biceps, and flexion motions in the arm are seriously 
interfered with. The biceps itself may be a perfectly normal muscle, in 
which case extensor motions of the arm are not seriously changed. If the 
reflex irritability of the spastic muscle could be eliminated there would be 
no further trouble with the use of the joint. The commonest way to bring 
about a diminution of reflex irritability in a spastic muscle is to reduce the 
nerve supply to the muscle. This, however, decreases the muscle power 
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as well as its reflex irritability, so that it is not an ideal way in which to 
obtain the results. 

Lengthening of the tendon of the muscle will also produce a diminution 
in the spasticity, because of the fact that the muscle, by this method, loses 
some of its mechanical contractile advantage, and the motion is only inter- 
fered with through a portion of the range of full motion instead of through 
the entire range. 

This rather technical description of spasticity has been given in order 
to make clear exactly what the characteristics of the spastic extremity are. 
It should be borne in mind further that in a given situation, such as the 
biceps-triceps relationship in the arm, one muscle may be spastic and the 
other normal, or both may be spastic, or one may be very weak and the other 
spastic. The resultant difficulties with motion of the joint will be quite 
different, and the methods used to cope with the situation will vary accord- 
ingly. But if a muscle chart such as has been described is made, it will be 
seen clearly how the situation can be handled best by means of surgical 
procedures. The province of this discussion is not to go into these proce- 
dures but simply to draw attention to the fact that in properly selected cases 
of spacticity the results of such procedures are to a great extent highly 
successful. 

In the case of the athetoid, on the other hand, there may be present a 
good deal of rigidity on use and difficulty in voluntary flexion or extension 
of the arm. This difficulty is based, not on a reflex reaction, such as stretch- 
ing the muscle, but on an involuntary motion which tends to bring the arm 
into some position not desired by the patient. Operative procedure would 
not be indicated, since the arm would be brought into the position if pos- 
sible with whatever muscles could be utilized under the circumstances. Sur- 
gical procedures therefore are not indicated in the case of the athetoid, and 
if this differentiation is clearly made, poor results will not be obtained. 

The question then arises as to what can be the proper method of treat- 
ment for athetoids. They represent, as has been pointed out, about 40 per 
cent of the total of patients with cerebral palsy and together with the 40 
per cent of spastics constitute about 8O per cent of the entire number. They, 
therefore, are a real challenge to the medical profession. 

Recently several advances have been made in the treatment of athetosis 
by various operations on the brain. ‘The operations of Klemme and Bussey 
on the cortex, of Meyer and Browder on the basal ganlions and of Putnam 
on the lateral columns of the cord have all shown considerable promise, and 
with the perfection of these procedures athetosis may be modified to a great 
degree. 

Short of this, however, the only procedures which have been satisfac- 
tory have been those connected with true relaxation. This must be brought 
about in various ways. Relaxation as described by Jacobson if it can be 
taught to the patient, is extremely effective if practiced over a period of 
months, and in definite instances athetoids have been seen to lose most of 
their involuntary motion by means of a thorough detailed course of this 
sort. Other methods of producing relaxation, such as various psychologic 
methods, the use of certain drugs and the application of relaxing stimuli of 
all sorts are of great value in teaching the patient how relaxation can be 
accomplished and what he can do once he has learned it. But voluntary re- 
laxation is the eventual aim, since the patient needs to learn to carry out 
the relaxation especially under stimulating and disturbing circumstances. 
It is of no particular value to a patient to be able to relax completely when 
he is by himself in his own room if he cannot do so when he is out among 
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strangers. It 1s at the latter time, and not when by himself, that he is es- 
pecially in need of relaxation. 


The fact that he can relax in his own room by himself proves that re- 
laxation is possible, but he does not know exactly how he brings it about. 
Once this has been learned excellent results can be obtained. 


The treatment of athetosis in young children is a somewhat different 
matter but is most successful when based on the plan by which the child 
is never allowed to do anything in the tense position but is made under 
training to relax first and then carry out the act. This frequently prevents 
the development of great degrees of tension, which are hard to eliminate 
in the older athetoids. 


There is a great deal of variation in the normal ability of relaxation. 
Some persons can relax almost by second nature, while others are naturally 
tense and can relax only with the greatest difficulty. This of course is true 
also of athetoid patients. Some of them show no tension, and their athetosis 
may become minor and trouble them very little, while others increase their 
tension constantly and become apparently worse. Part of this is psychologic 
and part physiologic, and in some instances it is much affected by environ- 
mental conditions. 


It is important to be familiar with the teaching of relaxation methods. 
Persons working in physical therapy are familiar with all sorts of exercise 
programs for teaching muscular contraction and developing muscular power. 
It is equally important for them to be able to do the opposite and teach 
relaxation. This should be one of the fundamental modalities of physical 
therapy. 

As a result of the surveys which have been described it has been seen 
that those patients belonging in the spastic group who have had well se- 
lected surgical treatment have obtained excellent results. These results are 
only obtained, however, in combination with thorough reeducation after the 
surgical intervention. The surveys have also shown that those athetoids 
who have had fairly extensive relaxation therapy have in this way obtained 
great improvement. It is only when the modalities are mixed and surgical 
measures are applied to the athetoid and relaxation treatment to the spastic 
that poor results have been seen. 


The number of cases which are found in any particular locality is much 
larger than would be suspected. Without mention of details it may be said 
that there are 4 highly treatable patients of normal mentality born each 
year in every 100,000 of population. If the upper age limit is then: placed 
at 21 it can be seen that there would be 84 patients with cerebral palsy in 
every 100,000 of population, or in a million people, 840. These figures do 
not include the patients who are definitely feebleminded. The total number 
of patients born per year is 7 per 100,000. One of these 7 does not live 
beyond the age of 3 or 4 years, and of the remaining 6, 2 are definitely feeble- 
minded and should be institutionalized. Therefore, 4 patients born per year 
are definitely worth treating and should be able to obtain satisfactory results 
when they have been so classified that each type receives the treatment 
indicated. The statistics have shown that 40 per cent of the total are spastics 
and 40 per cent are athetoids. The remaining 20 per cent are patients with 
ataxia and various types of rigidity and tremor. The condition is frequently 
the result of encephalitis but often the result of severe automobile injuries. 

In a considerable number of patients athetosis has been the result of a 
basilar skull fracture, and of course spastic hemiplegia is common as a re- 
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sult of a skull fracture in which the damage has been cortical. It is probable 
that the problem will be increased by the war. In England there have been 
a number of patients with cerebral palsy due to head injuries from bombing, 
and in the armed forces there is always a definite group. These patients 
differ in no way from those who have had injuries at birth, except that the 
possibility of improvement is greater, since there is a mass of previously 
learned activities, such as walking, arm use and writing, which if the mus- 
cle action can be restored will be regained. In the patient in whom the 
spasticity or athetosis has persisted since birth it is of course more difficult, 
since not only does the mechanism have to be trained but the ability to 
write, walk or speak must be learned also. 

Little improvement has been noted in the statistics from the use of 
drugs except in those cases in which the condition has resulted from enceph 
alitis. In certain of these cases the various hyoscine derivatives have been 
extremely effective. But in spasticity and athetosis drug therapy has not 
shown any results. Our chief reliance must be based on physical therapy 
methods in reeducation, retraining and relaxation, with carefully planned 
surgical measures for those patients who are of the true spastic group. 


3038 St. Paul Street. 














RESPIRATORS, AND HOW TO USE THEM 


CHRISTOPHER J. McLOUGHLIN, M.D. 
Captain, Medical Corps, United States Army 


Lawson General H>sp:tal 


ATLANTA, GEORGIA 


The epidemic of poliomyelitis in the year 1941 which was so prevalent in 
Georgia and widespread in so many other states will be long remembered. 
Georgia alone had over 825 cases on record. There came, too, rumors and stories 
of a strange disease that swept the backwood countries, and which could be 
readily identified as poliomyelitis. The disease as such was relatively unknown 
in these sections prior to this epidemic, and this sinister shadow that stalked 
through the backwoods probably would have doubled the number of reported 
cases if it had been possible to trace the sources of all these rumors. 

Last year, fortunately, the epidemic produced proportionately few cases in 
which impairment of respiratory function was a factor. There were some cases 
of this nature reported, however, and some have died because of this type of 
involvement, but many have been kept alive by the early and continued use of 
the respirator. The epidemic of poliomyelitis has made the physician, and par- 
ticularly the layman, respirator-conscious. Today there is scarcely a hospital 
in the area affected by the epidemic which does not have available a respirator 
of some sort. 

Oddly enough, the respirator was not inroduced as an aid in the manage- 
ment of a disease in which it now has its greatest use, but was designed at the 
request of the New York City Gas Company to be used in the treatment of 
asphyxia and gas poisoning. Alcoholic coma, drug poisoning, electric shock and 
drowning are also some of the conditions for which its employment has been 
mentioned, Philip Drinker and Louis A. Shaw produced the first practical 
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respirator. Working at the School of Public Health at Harvard University, two 
years elapsed before their original idea was completed and they had working 
respirators. Since then, intervening years have seen some minor changes in the 
design and construction of the apparatus but litthe change in the principle. 


Physics 


Phe physical principles behind the use of the respirator are simple. Wher- 
ever a negative pressure or yacuum exists, it tends to become balanced by occu 
pation of that space by some substance, which may be liquid, or gaseous. Under 
normal conditions, an intrapleural negative pressure exists which measures from 
9 to 13 em. of water (7 to 10 mm. of mercury). Respiratory muscles which have 
been paralyzed by disease are unable to produce a negative pressure within the 
chest wall sufficient to permit the lungs to take in the air necessary to supply 
the proper amount of oxygen. However, provided that the chest is encased in 
an air-tight container, negative pressure outside the chest wall will cause ex- 
pansion of the chest and consequently result in inspiration of air into the lungs. 
This simple expansion of the chest wall under negative pressure is well illus- 
trated in the old experiment of placing a balloon partially filled with air, in a 
bell-jar and then creating a negative pressure within the jar. The greater the 
negative pressure within the jar, the greater will be the expansion of the balloon. 


Sources 


The types of respirators in use today are many and varied. All are built 
on the basic principle of producing a negative pressure around muscles which 
control res; iration. The original models were very large and cumbersome, and 
the mechanism was quite involved. The earlier types were made of tron and thus 
came the term, “iron lung.” Today, they are constructed of aluminum or some 
light metal, generally cylindrical in shape, approximately 30 inches in diameter 
and long enough to accommodate a six foot person comfortably. There are 
smaller models which have been devised for infants, models which will accom 
modate one adult or two small children, and large combined units which will 
hold as many as six children. During the present world crisis, the shortage of 
chromium and aluminum has forced the manufacturers to use other metals in 
some cases, or to pay a higher price for material. Consequently, the cost of these 
respirators has been increased gradually. A short time ago, a respirator cost 
approximately $1200. Today, it is necessary to pay from $1500 to $2505, 
depending upon the type of apparatus purchased. Respirators are very often 
painted in vivid colors in order to create a cheerful attitude on the part of the 
patient. Greens, blues, and yellows are much in evidence. A black respirator 
looks too much like a coffin and is not conducive to the mental well being of the 
patient or his family. 

There is a comfortable bed within the cabinet of the respirator. At one end 
of the cabinet is a collar of sponge rubber which fits snugly around the neck of 
the patient and preserves the negative pressure within the cabinet. There is gen- 
erally a pumping apparatus located beneath the large cylindrical cabinet. It con- 
sists of a large bellows which is alternately compressed and expanded, and with 
each expansion, air is sucked from the cabinet and the negative pressure results. 
The rate of contraction and expansion of the bellows can be regulated easily, 
and generally should correspond to the normal respiratory rate. .\ small electric 
motor runs the mechanism which propels the bellows. If there is a failure at 
any time in the electrical power line, or if the motor should stop functioning, the 
bellows may be operated readily by hand. Respirators as they are built today are 
very sturdy and can be operated 24 hours daily for several months without 
danger of a mechanical break-down. 
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Physiology 


Wilson declared that there is a rough parallel between the action of the 
respirator upon the respiratory muscles, and the protective action of a splint on 
a muscle. This indicates the manner in which the respirator acts to protect the 
muscles of respiration. Passive motion has little, if any, physiologic effect upon 
a muscle. It is only when there is either positive action or resistance on the 
part of the muscles that a change takes place in the muscle itself. 

A patient in a respirator is able to relax completely and respiration will con 
tinue and be entirely passive in nature. The respiratory muscles are in a state of 
physiologic rest while the respirator is working and it is not necessary for nerve 
impulses to come from the anterior horn cells in order to continue the respira- 
tory movements. 

There is no effect upon the heart or circulation of the blood, and metabolism 
is not affected, By a simple adjustment of the speed of the motor, the respiratory 
rate may be increased or decreased to suit the needs of the patient. 


Technic 

When it has been decided that it is expedient to place the patient in the 
respirator, the respirator should be placed in the desired location and the elec- 
trical current connected. Care must be taken to insure a supply line which is not 
overloaded with other electrical appliances. However, it is not necessary to have 
special high voltage outlets or wiring as the motor which operates the bellows 
is small, usually about 14 H.P. 

The attendants who are working around the respirator should be so trained 
that they work together as a unit, each knowing exactly what must be done 
and what is expected. The patient will naturally be fearful of this iron monster 
into which he must be placed and any excitement among the attendants will 
naturally be transmitted to the patient with the result that his apprehension is 
increased. Therefore, smoothness and a quiet, confident, attitude among the 
attendants will greatly aid the patient’s well-being, however, all levity must be 
assiduously avoided. 

The bed of the respirator should be rolled out as far as possible. Then with 
someone adjusting the rubber collar and guiding the patient’s head through the 
hole in the collar, place the patient on the bed. It will be found that by support- 
ing the patient with his legs held slightly higher than his head, the head can 
readily be guided through the collar until the shoulders touch the front of the 
machine then the feet may be lowered to the bed. A pillow may be placed 
beneath the head and the neck centered in the collar. Care should be taken not 
to have the collar fit too tightly, nor on the other hand should it be loose enough 
to permit leakage, for when the motor is started this lessens the pressure within 
the machine. The bed is then ready to be rolled into the cabinet. Clamps should 
then be closed and the motor started. 

The rate of respiration may be controlled readily and usually should be 
regulated so that it will correspond to a normal rate of respiration. The depth 
of respiration may be controlled by adjusting the negative pressure within the 
respirator. The greater the negative pressure, the greater will be the depth of 
respiration. A negative pressure from 15 to 18 cm, of water is usually sufficient 
for the great majority of patients. Most respirators are so equipped that both 
positive and negative pressure may be employed. However, it is seldom necessary 
to make use of the positive pressure. Positive as well as negative pressure has 
been employed when the respirator has been used in the same manner as a 
pulmotor. 

While the patient is still greatly in need of the respirator, he should be 
hyper-ventilated before removal from the machine, even if it is to be for only a 
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few minutes. This may be done readily by increasing the rate and amplitude of 
the respirations and by the administration of oxygen. 

Numerous small doors are provided in each respirator for nursing care 
and ministration to the patient. Care should be taken to keep these doors closed 
as much as possible since if even one small door is allowed to remain open, the 
negative pressure within the machine cannot be maintained. 

In all cases involving the impairment of respiration, it must be remembered 
that there is always the great danger of pneumonia. The position of the patient 
should be changed frequently. This will also aid in the prevention of bed sores. 
Most respirators are equipped with a tilting device which may be employed to 
elevate the foot of the bed as much as 30 to 40 degrees. This will provide 
postural drainage in cases of pharyngeal paralysis. A rotating device may be 
also used to change the side-to-side angle of the bed. 

Failure of the electrical power makes it imperative that manual operation 
of the respirator be started at once. This can be done easily and a team of 
attendants can maintain the necessary negative pressures within the respirator 
for a long time without fatigue. Generally, there is little to be feared regarding 
failure of the mechanism of the respirator itself and failure of the power line 
seldom occurs today. ¥ 

Indications 

Of every three patients placed in the respirators last year, two were suffer- 
ing from poliomyelitis in some form or another. Not all were cured or even 
helped by this machine and it should be understood from the begining that this 
device is not the miracle-wonder that it was hoped, and is still believed by many 
to be. In all probability, many patients placed in the machine were hopeless from 
the onset, and should never have been placed in the respirator. Forty-five per 
cent of those treated in respirators died. The great majority of those who died 
had a “bulbar” type of paralysis and the high mortality rate can be expected. 

Besides those suffering from poliomyelitis, patients suffering from severe 
injury and shock, drug poisoning, drowning, alcoholic coma or electrical shock 
have been treated in respirators. Although no strict ruling can be made regard- 
ing the type of condition which will be helped by the respirator, it may be gen- 
eralized that only those patients who have a paralysis of the respiratory muscles, 
the intercostals and the diaphragm, can be expected to be aided to any extent 
through the use of the respirator. Unfortunately, in poliomyelitis, paralysis of 
the respiratory muscles does not always occur alone, but there is frequently an 
associated paralysis of the pharynx, the palate and even the facial muscles. 
Disturbance of the respiratory centers with accompanying pharyngeal paralysis 
is the most frequent type of respiratory involvement seen in poliomyelitis, but the 
respirator is seldom of much value in this type. 

Regardless of the cause, whether it is from injuries received in battle, from 
asphyxiation, or from poliomyelitis, impairment of function of the intercostals 
and diaphragm alone may be expected to be helped consistently in some measure 
by the use of the respirator. The amount of help provided will of course depend 
upon the nature of the functional impairment of the respiratory muscles. 

Whenever a patient is seen who has signs of impairment of respiration, 
every effort should be made to determine the cause, nature, and extent of the 
impairment. Then if the difficulty seems to be mainly with the intercostals and 
the diaphragm, the patient should be placed in the respirator. Too often the 
respirator is considered a last resort, and the patient is allowed to continue to 
use his weakened respiratory muscles till they have become exhausted and a 
collapse from fatigue results. It is far better to place the patient into the respira- 
tor a few days early at the onset of the respiratory difficulty rather than to wait 
for a collapse of the respiratory muscles, 
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\s strength returns to the paralyzed and weakened muscles, great care must 
be exercised so that the patient is not allowed to remain out of the respirator 
for too great a period of time at once. It may be necessary to use the respirator 
intermittently for some time, perhaps months, before its use can be discarded 
altogether. 

Contraindications 

The contraindications to placing a patient in a respirator are few and are 
governed generally not because there is any possible danger to the patient but 
because the amount of benetit which may be derived from the treatment may be 
slight. Patients who have severe pharyngeal paralysis do very poorly and there 
is danger of aspiration of a plug of mucous which has accumulated around the 
glottis. In a case of this nature the respirator may definitely be harmful. 

The dangers encountered during the use of the respirator, with the exception 
of an aspiration pneumonia, are few and not very troublesome, There have been 
a few cases reported of subcutaneous emphysema around the neck. This has 
subsided without difficulty when the negative pressure is reduced. Hyperventila- 
tion may produce another condition, alkalosis, which can also be readily con 
trolled by the reduction of the negative pressure. 


Conclusions 


It behooves every physician to learn and to know the indications for and 
the value of the use of the respirator. This is necessary, not only in full justice 
to the patient, but to protect the physician from the unjust criticism of anxious 
relatives and friends of the patient. Undoubtedly there will be many times dur- 
ing the coming year when the physician will say to himself, “I wonder if a 
respirator would do any good.” 

As it has been pointed out, the use of the respirator in properly selected 
cases will give excellent results and will prove of inestimable value. However, 
if it is used indiscriminately and routinely, without proper selection of patients, 
the results are bound to be disappointing, and statistically, respirators will appear 
to be of little value in the saving of human life. On the other hand, a knowledge 
of the early signs of respiratory failure will permit the use of the respirator 
long before the weakened muscles have become exhausted. It must be remem- 
bered that bulbar types of paralysis do not show satisfactory improvement on 
the whole and they account for the majority of disappointing results to be found 
in the use of the respirator. 
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PAINFUL SHOULDERS * 


RICHARD KOVACS, M.D. 


NEW YORK, N. Y. 


Beginning with Codman’s! classical volume on the shoulder, many clint- 
cal studies have appeared in the \merican literature on diseased conditions 
of the shoulder and their therapeutic management, but to this day there 
appears to be a divergence of opinion as to some of the underlying patho- 
logic changes, as to the general terminology and, of course, as to the method 
of treatment to be preferred. While this essay concerns itself primarily 
with the physical therapeutic angle of the problem, as a basis of « compre- 
hensive presentation at least some consideration must be given to the gen- 
eral pathology, the diagnosis and the diverse therapeutic procedures. 

Codman tabulated 970 cases of disorder of the shoulder in the following 
order of frequency: calcified deposits 135, partial rupture of the supraspinatus 
muscle 119, complete rupture of the supraspinatus muscle 115, tendinitis 110, 
fractures and dislocations 102, villi and bands 57, nerve injuries (including 
root pressure) 46, acromioclavicular arthritis or dislocation 43, rare lesions 
42, hysteria and malingering 36 and ruptured biceps muscle 18. In addition, 
many instances of referred shoulder pain occur which tax the diagnostic acu- 
men of the physician. Codman added 181 cases of tumor. 

There are several reasons for the comparative frequency of traumatic 
lesions of the shoulder. The point of the shoulder projects well out from 
the side of the body, and for this reason it often suffers painful injury; be- 
cause the head of the humerus moves in a shallow cup formed by an 
extension of the scapula, the shoulder has less stability and protection than 
any other large joint. The tendons of the short rotators, the supraspinatus, 
the infraspinatus, the teres minor and the subscapularis muscles are actually 
fused with the capsule and play a relatively important part in maintaining 
the stability of the joint. The supraspinatus tendon forms the floor of the 
subdeltoid bursa. The intimate connection of so many structures with the 
relatively unprotected joint leads to frequent multiple involvement in in- 
juries, with subsequent muscle contracture and atrophy, and makes also for 
difficult diagnostic analysis. Codman and his followers believe that rupture 
of the supraspinatus tendon is the most frequent traumatic lesion of the 
shoulder and that the lesion in most cases of subdeltoid bursitis is in fact 
located in the supraspinatus tendon. Roentgenologically, however, it is pos- 
sible to differentiate between calcified deposits in the supraspinatus tendon 
and those in the subdeltoid bursa. 

The calcium deposits in the tendinous cuff which forms the capsule 
of the shoulder joint are recognized as potential sources of shoulder pain, 
but the origin of the deposits is still obscure. They are often found on 
roentgen ray examination of shoulders in which symptoms are entirely ab 
sent. A recent study of Bosworth? showed that among 6,001 supposedly 
normal persons of the white collar class, calcium deposits were found about 
the shoulder in 2.7 per cent. This author reiterated the opinion of other 
surgeons that a single trauma per se does not cause calcium deposition, 
although it is occasionally associated with the onset of bursitis; that, al- 
though fluoroscopically visible calcium deposits may form within as short 


* Read at the Eastern Sectional Meeting of the American Congress of Physical Therapy, Philadelphia, 
April 11, 1942. 
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a period as two months, most deposits require considerably longer for their 
formation, and finally, that medium and tiny deposits may disappear without 
symptoms but large deposits result sooner or later in a painful shoulder. 

Long-standing bursitis leading to adhesions and considerable limitation 
of motion has been described by Codman as tendinitis, or “frozen” shoulder, 
and by other authors as obliterative bursitis. A similar contracture of the 
short rotators and their ligaments, however, may occur after any trauma 
or infection as well as after prolonged immobilization of the arm at the side 
for any cause. Periarthritis or periarticular fibrositis seems to be a more 
appropriate term for these conditions, although some clinicians apply these 
terms to all extra-articular disorders of the shoulder. 

Physical therapeutic measures should play an important role in the man- 
agement of all types of painful shoulders. In minor injuries or other acutely 
painful conditions, once the proper diagnosis—of contusion, sprain, strain or 
other lesion—has been established and appropriate surgical care is given, 
rest is the most important routine therapeutic measure. A sling which sup- 
ports the elbow and takes the weight of the arm off the painful shoulder 
is of great help. An ice bag or ice-cold compress applied to the swollen 
area immediately after an injury usually relieves pain; it also checks the 
flow of more blood from torn blood vessels. After a day or two mild heat 
radiation should be employed to give comfort and speed up absorption of 
blood and lymph. In selected cases the use of an ethyl chloride spray fol- 
lowed by active motion may speed up return of motion. As soon as the 
acute pain is over and there is no complication demanding further rest for 
the injured shoulder, gentle massage and gradually increased exercise may 
be started. The intelligent use of these simple measures tends to reduce 
swelling, to prevent adhesions and to overcome stiffness. 

Subdeltoid bursitis is the most frequent cause of painful shoulder and 
it must be accepted as a definite disease entity, although, for the reasons 
enumerated, clinically it often cannot be differentiated with certainty from 
lesions of other closely related shoulder structures. The bursa consists of 
a subacromial and subdeltoid portion. The cause of its inflammation is usu- 
ally repeated mild trauma associated with calcification; attacks of variable 
intensity lead to sudden and extreme disablement. However, there is also 
a primary acute bursitis without calcification which follows a single trauma 
or an infection. The sudden onset, localized tenderness, limitation of mo- 
tion due to muscle spasm and the characteristic roentgen picture form the 
well known clinical picture of subdeltoid bursitis with calcification, acute or 
chronic. 

The generally employed physical treatment of acute subdeltoid bursitis 
with calcification consists of rest and support in as much abduction as can 
be secured. Suitably applied heating, especially diathermy, has come to be 
regarded as the chief stand-by for the relief of pain and muscle spasm. 
Diathermy is especially effective for the promotion of absorption of the cal- 
careous deposit because of the deep hyperemia it produces. Its introduction 
some twenty years ago encouraged surgeons to give up the routine advocated 
by Brickner*® of operating and cleaning out the bursa. In the acute stage 
of bursitis the application of radiant heat is often the only measure the pa- 
tient can tolerate; a small lamp of 150 to 200 watts is used for one-half hour 
to one hour several times a day. The patient should be kept in bed; the 
use of sedative drugs may be necessary for a few days to insure rest and 
sleep. In rare instances any form of heating aggravates the symptoms. In 
these cases the placing of wet ice packs over the shoulder for the first twenty- 
four to forty-eight hours with the joint at absolute rest gives the patient 


— 


eM rm 


Ao eee aay. 


Roeesd Biles 


LE MAM 


wictier BES 


‘ 
P| 
4 





4 
| 
| 


dived mints mint & cote 


se) Te cee ELAS 


pat ey a ep eet ere 


itl i 





PAINFUL SHOULDERS — KOVACS 343 


much needed relief. The injection of 5 to 10 ce. of 2 per cent procaine hydro- 
chloride solution into the bursal sac frequently aids in ameliorating acute 
symptoms and histamine ion transfer to the shoulder is often helpful. 

After the acute stage and in cases in which the onset is less acute, the 
careful application of diathermy can begin at once. The use of air-spaced 
plates or of a treatment drum enables one to avoid the slightest pressure on 
the tender tissues and to keep the amount of heat down to a comfortable 
minimum. Half-hour treatments are administered daily or even twice a day. 
As the tenderness subsides, use of diathermy may be continued by the long 
wave or by the “contact plate” short wave method, because it permits exact 
localization of the diathermic heat and eliminates the scattering of energy 
and the needless heating of adjacent tissues which occur with condenser 
pads or an inductance coil. One semicuff electrode is placed above the 
prominence of the shoulder and the other across the middle of the upper 
arm. Later, after the bursa has become less tender, the electrodes may be 
applied to each side of the deltoid muscle in a position slightly tilted for- 
ward or in any position in which they include the location of the deposit. 
Treatments of forty-five minutes to one hour in duration are given first 
daily then every other day. The clinical results in my experience and in 
that of a number of my colleagues appear distinctly superior with this tech- 
nic. Troedsson* in a carefully observed series of cases found the routine 
anteroposterior technic more effective for the absorption of calcified deposits 
than the longitudinal technic. Marked neuralgic pain along the arm can 
often be relieved by a mild application of the monoterminal high frequency 
(Oudin) current. A certain amount of active motion should be encouraged 
from the start to prevent the formation of adhesions and to minimize the 
secondary contracture of the adductors. Massage or any other form of manip- 
ulation as employed by the average operator usually aggravates acute con 
ditions. 

In some cases, especially when the patient is a nervous irritable woman, 
after the subsidence of the local tenderness severe neuralgic pains persist, 
disturbing the patient’s sleep and making her and everybody around her 
miserable. In these cases in my experience mecholyl ion transfer, applied 
with the routine technic of asbestos paper saturated with a 0.5 per cent 
solution and wrapped around the painful area, has frequently given excellent 
results. The electrode foil or metal plate placed over the saturated paper 
is connected to the positive pole. while a dispersive electrode placed under 
the lower part of the back is connected to the negative pole. It is difficult 
to determine whether the relief obtained is due to the effect on the local 
circulation or to the mild counterirritation. Suspected foci of infection should 
be attended to in all cases after the passing of the acute stage. 

\ccording to the extent of the symptoms and the size of the calcification, 
it may take from two to eight weeks of treatment before all clinical symp- 
toms subside and the calcified deposit gradually disappears, as shown by 
successive roentgenograms. Because of the undoubted length and expense 
of this course, irrigation of the bursa (Patterson and Darrach’) and “need- 
ling” the deposit itself by multiple punctures (Weeks and Delprat*) have 
been advocated for acute cases. It is claimed that through the puncture 
holes the calcareous material on the floor of the bursa is liberated into the 
bursa, relieving the tension, while the increased vascularization following 
the trauma, promotes absorption. I have had no first hand experience with 
this procedure, and so far no comparative statistical evalution has been pub- 


lished. 


In chronic bursitis, in which chronic periarthritis brings about painful 
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adhesions and stiffness, a systematic course of diathermy is logical as the 
first line of attack, but it must be combined with systematic exercises, such 
as wall climbing or circumduction. ‘Chis may be followed by mild stretch 
ing. Only if such a regimen proves ineffectual should manipulation under 
anesthesia or operative excision of the bursa be considered. Bosworth rec- 
ommended that in all cases of calcification large deposits be excised, re 
gardless of symptoms, to forestall the development of an acute attack of 
bursitis. He confessed, however, that no patient had yet been willing to 
have this done. Excision of a bursa is a procedure which means hospitali- 
zation, with its attendant expense, plus the time required for healing of the 
operative wound and the resultant scar; manipulation under anesthesia must 
be also followed by a period of suspension and traction plus prolonged phys- 


Painful Conditions of the Shoulder 


Diagnosis Clinical Signs Roentgenograms Physical Therapy 
Contusion, sprain, 
dislocation, fracture 
Myositis, 
tenosynovitis 


Vary with injuries Vary Indicated 
Penderness of single Negative Indicated 


muscles and spasm ; 


Indicated 


Acute bursitis Circumscribed ten- Nevative 
derness; few degrees 
free abduction; spasm 
Bursitis with Same Positive Indicated 


calcification 


Sensory disturbance; Negative Indicated 
tenderness of nerve 


trunks 


Brachial neuritis 
and radiculitis 
Indicated 

at times 


Swelling; extreme First negative; later 
tenderness; all motion vary with degree of 
restricted by pain; destruction 

fever 


Acute arthritis 
(infection) 


Chronic arthritis 
(traumatic, osteo- 
arthritic, rheumatoid ) 


Thickening; crepitus; 
limitation of motion 


(Characteristic narrow- 
ing of joint space; 
lipping; deposits 


Indicated 


Neoplasm-gumma Indefinite Positive Contraindicate] 


Indicated 


Vary Negative 
at times 


Reflex pain 


ical therapy. Hence, the routine of systematic conservative therapy seems 
generally preferable. 

The results of roentgen therapy in the treatment of subdeltoid bursitis 
have recently been compared with those of short wave diathermy by Solo- 
mon and Morton.’ Both methods appeared capable of securing relief in a 
large percentage of cases in a relatively short time, and the results were 
identical. The diathermy technic employed by these authors consisted of 
an inductance coil applied for a maximum of twenty minutes three times a 
week. Perhaps with the more efficient technic described previously the 
results of diathermy would have been still better. So far as the saving of 
time is concerned, no advantage has been claimed for either procedure. 


Rupture of the supraspinatus tendon as a cause of an acutely painful 
shoulder may as a rule be recognized by the rather violent trauma preceding 


it and the immediate inability to abduct the arm. It is most frequent in 


laborers. The question of suturing must be decided by the surgeon. In 
the after-treatment, physical therapy is applied on the same principles as in 
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bursitis. Many patients with undoubted partial rupture fully recover with 
conservative treatment. 

Calcification of the supraspinatus tendon may cause pain, spasm and 
limitation of motion similar to those in acute bursitis. Suitable roentgeno 
grams taken in several planes will locate the deposits. The same physical 
therapy routine is applicable as in calcified bursitis. Dick and Hunt* recently 
a corroborated the value of diathermy in the treatment of this condition; in 
addition, they recommended large doses of ammonium chloride for producing 
mild acidosis, which tends to cause absorption of deposits. 


Arthritic involvement of the shoulder is comparatively infrequent but 
must always receive diagnostic consideration. Synovitis or acute arthritis 
occurs after trauma or an acute infection and responds to the measures rec- 
ommended for acutely painful conditions. Pyogenic infection is a surgical 
problem. Chronic arthritis, osteoarthritic or atrophic, is usually part of a 
general arthritic condition in which more than one joint is involved. Trau- 
4 matic arthritis may also occur in some instances. Physical treatment, local 
as well as systemic, forms an essential part of the treatment. Tuberculosis 
of the joint is insidious in onset and can be differentiated only by the char- 
acteristic roentgen findings. Its treatment requires a general regimen of 
rest and heliotherapy. Gonorrheal arthritis of the shoulder is rare. In all 
conditions of joint involvement, studies of an infective aspect are essential 
to appropriate treatment. 


2 cables Fareham 








Nonarticular “rheumatism” about the shoulder includes bursitis and 
myositis, acute or chronic, in one or more muscles, following exposure or 
infection. Various forms of nerve lesions also belong to this classification ; 
these are neuralgias, as already described, and typical neuritis and radiculitis. 
Root pressure from arthritic deposits in the cervical and upper dorsal part 
of the spine appears to be a more frequent cause of such shoulder pain than 
focal infection (the role of which has been much overemphasized in years 
past). I® showed some years ago in a series of 151 cases of involvement 
of the shoulder that focal infection plaved a minor role in the causation. 
More attention has been given recently to the cervicobrachial syndrome 
(Naffziger and Grant;" Hansson") as a cause of pain and other symptoms 
in the shoulder and upper part of the arm. The diagnostic and general 
therapeutic aspects of these conditions deserve careful consideration but 
are beyond the limit of this presentation. Physical therapeutic measures 
% in the form of heat, suitable exercise and mild counterirritation—as_ vari- 
ously pointed out in the preceding pages— should serve as useful adjuncts 
in the management of all these conditions. The success or failure of certain 





* physical measures may offer at times valuable differential diagnostic evi- 
a dence, corroborating for instance the diagnosis of simple myositis or fibrositis. 
sg Finally, mention must be made of well known instances of shoulder 
Se pain due to a reflex from a cardiac or gallbladder condition, and there also 


occur instances of more obscure pain due to a new growth or gumma some 
a where in or near the structures of the shoulder. .\ complete diagnostic 
check-up and continued observation are the only safe means of recognizing 
and appropriately managing these rarer conditions. The accompanying table 
shows the classification of all painful shoulder conditions and some of the 
diagnostic aspects. 

In conclusion, while it is evident that in most cases of painful shoulder 
the diagnosis is comparatively simple, in all doubtful instances a more thor- 
ough study is required. Physical treatment performs an important part in 
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the management of the great majority of shoulder lesions once the exact 


diagnosis has been established. 


2 East Eighty-Eight Street. 
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Discussion 


Dr. Benjamin T. Bell (Philadelphia): 
I have enjoyed Dr. Kovacs’ paper, which 
is certainly an interesting presentation of 
a big subject. The etiology of supraspina- 
tus tendinitis and subdeltoid bursitis has 
been of interest to me for some time. [his 
syndrome occurs most frequently in peo- 
ple of sedentary habits, particularly mid- 
dle-aged women. The function of abduc- 
tion and external rotation, as Dr. Martin 
has pointed out, is one that is acquired 
late in evolution. It is also the function 
which is lost most readily in all lesions of 
the shoulder. Most persons engaged in 
sedentary occupations rarely fully abduct 
and externally rotate the shoulders. Bur- 
sae develop and are maintained with use 
at points where friction would occur in 
their absence. The subdeltoid bursa acts 
as a buffer between the supraspinatus ten- 
don and the acromion process, with func- 
tional inefficiency occurring with lack of 
use of the subdeltoid bursa. The supra- 
spinatus tendon is apt to impinge on the 
acromion process, particularly through ab- 
duction from 60 to 120 degrees. It is in- 
teresting to note that in the cases under 
discussion this range of motion is the 
most painful in abducting. The combina- 
tion of lack of nse and trauma to the 
supraspinatus tendon results in degenera- 
tive changes, which in turn result in cal- 
cification. This, of course, may be asymp- 
tomatic. 

At this stage mild trauma, usually me- 
chanical in nature, results in an acute 
flare-up with pain and the usual findings 
of “subdeltoid bursitis.” Inflammation in 


this area results in hyperemia, which tends 
to decalcification of the calcium deposits 


in the tendon. The absorption of these 
deposits can be hastened by any means 
of inducing hyperemia. I have seen le- 
sions which did not yield to diathermy 
which have yielded to the usual treatment 
with procaine hydrochloride and multiple 
punctures, and probably Dr. Kovacs has 
seen lesions which did not yield to need- 
ling but which yielded to diathermy. Prob- 
ably the response to treatment is influ- 
enced somewhat by the time in the cycle 
of this pathologic process at which treat- 
ment is instituted. Unfortunately many le- 
sions are treated merely until pain is re- 
lieved. At this point active exercise of the 
abductors and the external rotators is 
most essential not only for regaining of 
the function present before the attack but 
for improvement of the condition of the 
abductor mechanism so that a recurrence 
will not take place. 

My views on the etiology of this process 
are not entirely original, being a combin- 
ation of the ideas of Oscar Batson on the 
formation and functions of bursae and of 
Watson-Jones on calcification in the sup- 
raspinatus tendon. There are undoubtedly 
other mechanisms which will produce the 
syndrome of subdeltoid bursitis and cal- 
cification in the supraspinatus tendon. 
However, I believe that the views ex- 
pressed are the explanation of the usual 
case. 

Dr. Kovacs (closing): It is gratifying 
to have this paper discussed from so 
many angles. I agree with Dr. Martin 
that but for the time limit, traumatic 
shoulder lesions should warrant a more 
extensive discussion. The lack of satis- 
factory results with diathermy for calcified 
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bursitis in patients seen by Dr. Bell may 
have been due to a poor technic. I agree 
with Dr. Dow that the technic must be in- 
dividualized. Regarding his feeling that | 
acted as an “appeaser” for surgical methods 
in calcified bursitis, it is only fair to state 
that relief of pressure by puncture by a 
single needle and subsequent irrigation 
may give definite comfort in selected acute 
cases. Dr. Jordan is probably correct in 
his objection to prolonged wearing of a 
sling; I advocate its use only for the; first 
days of the acute stage, furthermore, most 
patients vehemently object to wearing an 
airplane splint for a minor condition. Dr. 
Titus made his customary plea for the use 
of the static brush discharge, but the pro- 
cedure itself does not seem practical for 
the simple reason that only a handful of 
men now have static machines available. 


His statement that tuberculosis or syphilis 
of the shoulder joint need never to be con- 
sidered disregards the fact that such a 
pathologic condition actually occurs from 
time to time. Some years ago in a pa- 
tient who received one diathermy treat- 
ment in one of my clinics for what was 
diagnosed as a sprained shoulder by his 
company physician, a deep ulceration 
came on a few days later. Close analysis 
of the ulcer led to a Wassermann test 
which was 4 plus; the case turned out to 
be a broken down gumma and the pain 
following a minor exertion which was 
mistaken for a sprain, was actually the 
first sign of the condition. I agree with 
Dr. Hugh Miller that in all cases of sus- 
pected calcification roentgenograms of the 
shoulder should be taken in at least two 
positions. 





Chicago. 





CONVENTION MOTION PICTURE 
THEATRE 


A motion picture theatre will be conducted 
at certain periods throughout the annual 
session. The program committee solicit appro- 
priate films. To be able to include the title of 
the film in the regular program please submit 
this information as early as possible to the 


Central office, 30 North Michigan Avenue. 

















PHYSICAL RECONSTRUCTION AND VOCATIONAL EDU.- 
CATION IN THE WORLD WAR OF 1914 TO 1918 


DONALD W. McCORMICK, M.D. 
Captain, Medical Corps, United States Army 





Station Hospital 


FORT CUSTER, MICHIGAN 


Physical reconstruction and rehabilitation of the disabled soldier during 
and after the World War of 1914 to 1918 constituted an enormous medical 
and educational problem. Steps toward accomplishing a solution to this 
phase of medical care were not begun until after the war had commenced. 
At that time only a limited amount of literature on the subject was available. 
Certainly the number of persons requiring physical reconstruction and _ re- 
habilitation as a result of the present war will be as great, and in all prob- 
ability it will be greater. Therefore, it was thought that at this time it 
would be well to review the werk done in the Army hospitals of World War 
I as presented by Crane.’ The information obtained will be helpful in the 
setting up of an adequate program for the disabled soldier of the present war. 

Organization and Personnel 

Shortly after the United States declared war on Germany in 1917 the 
task of organizing personnel for the physical reconstruction of disabled sol- 
diers was initiated. The chairman of the committee, appointed by the Amer- 
ican Orthopedic Association and the Orthopedic Section of the American 
Medical Association, was commissioned in the Medical Reserve Corps, United 
States Army, in May, 1917, and ordered to Europe to study and report on 
the orthopedic work in the British army. Also, two officers were detailed in 
July, 1917, to study and co-ordinate various activities of this special branch 
of surgery. The reports of these officers indicated that the problem of phys- 
ical reconstruction was too broad to be confined to orthopedics alone, as it 
applied to all branches of medicine and surgery. 

On Aug. 22, 1917, the Division of Special Hospitals and Physical Recon- 
struction was formed in the Office of the Surgeon General to supplement the 
existing division to the end that co-ordinated provision might be made for 
specialist treatment and training of sick and wounded soldiers abroad and 
also for the reception, classification, distribution, treatment and care in the 
United States of invalid officers and men and for their curative treatment 
and education. 

The organization of the Division of Special Hospitals and Physical Re- 
construction was conducted through four sections: (1) special hospital sites, 
buildings and grounds; (2) special surgical and medical reconstruction plans ; 
(3) therapeutic use of work and other physical remedies, and (4) information 
and literature. 

The first section assisted in selecting sites for hospitals, designing build- 
ings where needed, examining existing buildings for hospital purposes and 
suggesting the necessary alterations; in selecting means for the therapeutic 
use of work, and in developing special hospital, equipment, including that 
required for physical therapy. The personnel consisted of medical officers 
and architects. 

The section of special surgical and medical reconstruction was operated 
by representatives from the divisions of general surgery, orthopedic surgery, 
neurology and psychiatry, internal medicine and genitourinary surgery. 
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The section devoted directly to the therapeutic use of work assisted in 
the development of plans for curative workshops and laboratories. 

The section of information and literature had charge of the analysis of 
reconstruction literature, of educational propaganda and of the preparation 
of monographs for officers. 

The division was occupied for several months in laying plans, prepar- 
ing literature and selecting hospitals, and an intensive study was made of 
the existing literature on reconstruction, which indicated among other points 
that 50,000 to 75,000 men for reconstruction would be received per year from 
each 1,000,000 men overseas. 

Despite several delays and some confusion, a creditable application of all 
measures included under physical reconstruction was begun early in 1918 
at General Hospital No. 2, Fort McHenry, Maryland; Walter Reed General 
Hospital, Washington, D. C., and General Hospital No. 6, Fort McPherson, 
(;eorgia. 

In May, 1918, arrangements were made with the Bureau of Medicine 
and Surgery, Navy Department, whereby such sailors and marines as might 
require reconstruction were to be admitted to reconstruction hospitals of the 
Army for treatment and training. 

Personnel for reconstruction service in Army hospitals was obtained 
from civil life and from the commissioned and enlisted personnel of the 
Army. The employment of enlisted personnel for this work was satisfac- 
tory until after the Armistice was signed, at which time the men made so 
many insistent demands for discharge that civilians had to be employed to 
replace them. Also, it was necessary for the Army to retain many reserve 
officers to continue the work. 


Reconstruction Service 


In regard to physical therapy, it was soon evident that this branch of 
therapy was too broad and too technical to be performed satisfactorily by 
enlisted personnel of the medical department alone, and investigation indi- 
cated that there were relatively few persons in the country with the req- 
uisite training to undertake the varied work which would be demanded 
in military hospitals. Accordingly, it was proposed in September, 1917, 
to open a training school for medical aides in the general hospital to be 
established at the United States Soldiers’ Hlome, Washington, D. C., the 
students to consist of two classes, enlisted men and civilians, the latter to 
be almost entirely women. 

The medical officer who was appointed as chief of the section of physical 
therapy on November 15 proceeded to organize the section to meet the pro- 
spective demands by selection of personnel as well as by standardization of 
apparatus and the drawing of plans for special treatment buildings. The 
succeeding months were devoted to a study of the work to be accomplished. 
A circular was published December 31 by the Surgeon General’s Office 
stating that the object was to meet the need for a large number of persons 
properly trained to carry out the work of special massage and exercises in 
the hospitals and other sanitary formations of the Army, especially in or- 
thopedic cases, and placing the aides under the direction of the Division 
of Military Orthopedic Surgery. 

In the latter part of July, 1918, the chief of the section of physical ther- 
apy recommended to the Surgeon General that a school be established at 
once in Walter Reed General Hospital for the teaching of reconstruction 
aides in military physical therapy because of the great difficulty in getting 
adequately trained women for that service. The chief of the Division of 
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Physical Reconstruction stated in forwarding this recommendation that some 
civilian schools were giving a complete course for reconstruction aides, 
whereas others were teaching only the fundamentals, and he approved the 
recommendations for a school at Walter Reed General Hospital for both 
occupational and physical therapy. It was not until well after the period 
under consideration, however, that such a school was established. 

On July 2 the proportion of two occupational aides and two physical 
therapy aides to each 50 orthopedic beds was tentatively approved on an ex- 
perimental basis by the chief of the Hospital Division of the Surgeon Gen- 
eral’s Office. 

By June 19, 1919, there were 40 hospitals, 250 officers, 603 enlisted men 
and 1,380 reconstruction aides devoted to physical reconstruction. On the 
same date there were 45 hospitals with facilities for physical therapy. 

The majority of the patients from the American Expeditionary Forces 
requiring physical therapy or occupational therapy had orthopedic involve- 
ment. Reconstruction work, consisting principally of occupational therapy 
and physical therapy, therefore devolved largely on the orthopedic service. 

It was estimated by the chief of the Orthopedic Division of the Surgeon 
General’s Office in the fall of 1917 that 400 reconstruction aides would be 
needed in overseas hospitals for the first 1,000,000 troops actively engaged 
and that 200 would be needed for each additional 1,000,000 men. At the 
end of December, 1918, there were 200 aides distributed among 20 base hos- 
pitals with the American Expeditionary Forces. In May, 1919, the last group 
of aides left for the United States, all patients requiring their aid having 
been evacuated to the United States. 

Though one phase of reconstruction, i. e. surgical treatment with its 
after-treatment, was carried on at all times during World War I, the execu- 
tion of the reconstruction program in the military hospitals in the United 
States was begun early in 1918, when organized efforts were initiated in a 
few general hospitals. The first stage was crude as to organization and 
equipment, but reconstruction was undertaken in a small way. This stage 
fortunately occurred before any battle casualties arrived from overseas; so 
the experimental period largely had passed before the great need for the 
service occurred. 

The reconstruction work was divided into two main sections, occupa- 
tional therapy and physical therapy. Occupational therapy was divided into 
five sections: administrative, psychologic, academic, technical and_ recrea- 
tional. 

The administrative section, of course, performed the duties of a record 
and property office. 

The psychologic section was responsible primarily for psychologic and 
educational surveys of individual patients. It made an intensive study of 
the problems encountered under the curative workshop schedule, the adap- 
tation of curative methods to particular patients and specific disabilities, the 
application of trade tests and vocational guidance and the measuring of in- 
telligence by approved methods. 

The academic section offered subjects from the elementary through the 
high school grades. The department was particularly successful in reaching 
large numbers of patients who had not had the advantages of school training 
and who were desirous of taking courses which required some academic 
background. 

The technical program comprised a wide variety of subjects and offered 
valuable instruction to the men who were mechanically inclined. This sec- 
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tion was divided into three fields: shop work and trade instruction, com- 
mercial work and agriculture. 

The recreational department handled the formal exercises and play hours 
of the patients. 

In the reconstruction program the orthopedic and neurosurgical patients 
were particularly noteworthy because their number was large, their hospitali- 
zation was prolonged and they furnished the most evident exhibition of the 
value of reconstruction, particularly with respect to physical therapy, cura- 
tive exercises and curative workshops. The outstanding features were that 
the two pathologic conditions largely responsible for the existing disabilities, 
namely contractures of soft tissue and paralysis of muscles, generally speak- 
ing yielded readily to a combination of surgery and physical therapy and 
the nature of the improvement was such as to pe:mit its mechanical measure- 
ment. The greatest number of orthopedic patients who were in hospitals 
after 1918 consisted of men who had had amputations or gunshot fractures 
complicated by osteomyelitis. They were concentrated largely in the ortho- 
pedic services of about 17 general hospitals and the base hospitals of Fort 
Riley, Kan., and Fort Sam Houston, Texas. 

In the amputation cases, the physical therapeutic measures required 
consisted principally of the application of radiant heat and light and mas- 
sage to mobilize adherent scars and to prevent or remove edema. Also, 
motion of the neighboring joints to prevent contracture and instruction and 
exercises were given in these cases. When an upper extremity had been 
amputated instruction was given as to what appliance could be worn to 
obtain the maximum muscular action. When a lower extremity had been 
amputated the situation was more complicated and physical therapy was 
more important, as balance, proper joint action and weight bearing were 
concerned in the acquisition of correct locomotion. Patients with osteomye- 
litis required a great amount of attention from the department of physical 
therapy owing to massive bodies of scar tissue, atrophy of bone and soft 
tissue, contractures and conditions of poor circulation, edema and sluggish 
granulations. The whirlpool bath, contrast bath, paraffin bath, radiant heat, 
massage and diathermy were used to improve local circulation, assist in ab- 
sorption of scar tissue and relieve contractures. Active and passive motion, 
along with games of various sorts, particularly those of a competitive nature, 
such as baseball and potato races, were often used to overcome the more or 
less voluntary inhibition of the motion of a joint and of the motivating 
muscles. 

Also, metal working, wood work, toy making, weaving, etc., were em- 
ployed when the tissues and small joints of the hand were involved. Large 
looms for weaving, drills and other machines run by means of a handle on 
the rim of a large wheel were used to increase the range of motion of the 
larger joints of the arm. 

On May 1, 1919 there were 2,347 patients with peripheral nerve lesions 
in the United States military hospitals., Of these, 147 had lesions of the 
brachial plexus, 589 of the ulnar nerve, 529 of the radial nerve, 433 of the 
median nerve, 349 of the sciatic nerve and 283 of the external nerve. At 
this point it is well to remember that in a limb with a paralyzed group of 
muscles with associated. sensory and trophic disturbances there occur many 
pathologic processes. Primarily, progressive muscular atrophy with fibrous 
fatty degeneration of the muscular fibers takes place. <A circulatory de- 
ficiency due to trophic disturbances and loss of muscular contractions is 
present. The function of one or more joints is interfered with. The an- 
tagonistic groups of muscles are unopposed, with resulting overstretching 
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of the paralyzed muscles which may lead to contractures. Owing to a loss 
of joint movement and fibrosis of articular capsules, adhesions of the articu- 
lating surfaces and the adjacent tendons may supervene, with limitation 
of motion ranging from simple stiffness to complete ankylosis. Thus, with- 
out adequate physical and occupational therapy deformities much worse than 
the original paralysis may be present. The whirlpool bath proved to be 
one of the most valuable of all therapeutic agencies in the treatment of 
peripheral nerve injuries. The increase in vascularity and the softening ef- 
fect on tissues result in a relaxation of the muscular elements, which become 
more supple and elastic. Muscular spasm is relieved and increased mo 
bility of joints results. Subsequent massage is more efficiently administered. 
Contrast baths, paraffin wax baths, radiant heat and light and ultraviolet 
radiation were also used. Massage and passive movement, together with 
preliminary application of heat, were found to be the most important treat 
ment for paralysis. The fibrosis and the contraction of articular capsules, 
especially of the finger joints in cases of ulnar, median and radial nerve 
paralysis, in which they result in stiff fingers, were often prevented by early 
passive motion. The galvanic current was thought to be of little value 
as a stimulator of a paralyzed muscle. It was felt that only a small portion 
of the muscle was affected and that slow-healing burns might result. The 
sinusoidal current was used in selected cases and was thought to be of some 
value. ‘The faradic current was used for certain types of neuritis, for non- 
suppurative inflammation and for hyperesthesia. Reeducation exercises for 
loss of muscle memory were done. Paralysis following head injuries was 
treated by massage, heat, splinting and passive exercises. At an early date 
the patient was allowed out of bed and was urged to walk. Crutches and 
canes were permitted when necessary, but their use was discouraged and : 
the patient was urged to walk by himself no matter how awkwardly or 
slowly he did it. Scores of exercises were emploved which were aimed to 
increase first the extent of motion, later force and finally rapidity. When 
all three were brought to normal, an accurate motion resulted. The results 
obtained in the treatment of spastic paralysis were considered good. 

Mentally disabled patients were treated in almost all the general hos- 
pitals. It was estimated that about 12 per cent of all disabled soldiers re- 
turning from overseas suffered from nervous and mental diseases. 





Neuroses were common during the first World War among soldiers 
with a nervous instability which unfortunately became widely known under 
the entirely misleading term of “shell shock.” The majority of the men 4 
affected were psychoneurotic, and explosions ur shells were seldom an actual 
factor, the acute onset occurring as a rule elsewhere than in the front lines. 
These patients were given occupational therapy and curative shop work along 
with the psychiatric treatment. 





For the care of the blind, only one hospital was used. This was a large -. 
estate located in the outskirts of Baltimore and loaned to the government. 
It was opened in April, 1918, and there were 105 enrollments during the 





year. The reconstruction of the blind was a difficult task and required a i 
great deal of individual work. Manual training, reading and writing Braille, if. 
typewriting, piano tuning, massage, book binding, academic work, sales- ai 


manship and many other subjects were taught to the blind patients. 

In the hospitals caring for defects of hearing and speech, there were 
during the year 1918, 58 patients enrolled as having defects of hearing. Of 
these, 34 were discharged as well qualified speech readers. Eleven patients 
with defective speech were e~rolled, and 4 were discharged that year as cured. 
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On Noy. 1, 1919, there were only 7 patients with defective hearing and 14 
with defective speech remaining in the military hospitals. 

Reconstruction work for tuberculous patients was carried out as it is 
in any good sanatorium and included occupational therapy and treatment 
in a curative workshop. 

Comment 

It is impossible definitely to evaluate the results of the physical recon- 
struction and vocational education program of World War I. Certainly 
the work has been of enormous value. The following data may be taken 
somewhat as a measure of the final results of reconstruction work in the 
United States Army hospitals. Of 15,449 men who were discharged from 
the service on certificate of disability, 0.87 per cent were totally disabled. 
Seven per cent required further training in order to resume their old occupa- 
tions, and 92 per cent required no further treatment in order to resume their 
old occupations. 

Reference 

1. Crane, A. G.: Medical Department of the United States Army in the World 
War. Physical Reconstruction and Vocational Education. Washington, U. S. Govern- 
ment Printing Office, 1927. Vol. 13, Part 1, pp. 1-284. 





PHYSICAL MEASURES IN THE TREATMENT 
OF VETERANS * 


CHARLES R. BROOKE, M.D. 


Veterans Administration, Bronx, New York 


NEWARK, N. J. 


Veterans entitled to treatment are men and women who at any time 
served in the armed forces of the armed forces of the United States and who 
received an honorable discharge. The benefit of treatment is granted with 
limitations in accordance with existing Veterans’ Administration regulations 
and procedure. 

Patients hospitalized and those on outpatient status are referred to the 
physical therapy clinic only after a complete physical examination, includ- 
ing indicated roentgenologic study and laboratory tests, has been carried out. 
A physical therapy clinical record form is used for referring all patients 
to the clinic, and it clearly shows the diagnosis and other pertinent facts 
concerning the case. This form is used also for prescribing and recording 
the physical measures indicated and rendered. 

The physical measures desired for the patient are first checked by the 
physician in charge of the case and then reviewed and counterchecked by 
the physician in charge of the physical therapy clinic. The patient is then 
examined by the physician in charge of the physical therapy clinic, who is 
privileged to make any additions, changes or omissions as he sees fit to 
accomplish the most satisfactory results. The clinical record form is so 
designed as to maintain the daily recording of all treatments administered, 


- Read at the Eastern Sectional Meeting of the American Congress of Physical Therapy, Philadelphia, 
April 11, 1942. 
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parts to be treated and in some instances the technic to be employed. On 
the completion of treatment, the clinical progress is noted and the form is 
signed by both the ranking aide (technician) and the physician in charge 


of the clinic and then is filed with the patient’s clinical chart as a perma-. 


nent record. 

There are now in operation over 90 hospitals under the direct and ex- 
clusive jurisdiction of the Veterans’ Administration. All physical therapy 
departments in these institutions are equipped with recognized and approved 
physical therapy apparatus. The size of the department and the amount of 
equipment are regulated by the bed capacity, which varies from 250 to 1,600 
or more. The equipment of the physical therapy departments varies ac- 
cording to the types of cases, which are divided into three groups, the neuro- 
psychiatric, the tuberculous and the general medical and surgical. It is esti- 
mated that from 20 to 25 per cent of the total number of patients hospitalized 
in the general group are referred for physical therapy treatments. The per- 
centage of patients is lower in the tuberculosis group and higher in the 
neuropsychiatric group. 

There have been over 4,000,000 persons discharged from the armed forces 
of the United States, from service in wars, expeditions and peace time ac- 
tivities, who are potentially entitled to hospitalization and treatment by the 
Veterans’ Adminisration. ‘There were 60,382 veterans under treatment and 
16,517 receiving domiciliary care one year ago. This number has been in- 
creased by the selectees, reservists, volunteers, regulars and national guards- 
men now in Federal service who will be discharged for disabilities in line 
of duty. We are now treating some veterans, recently disabled, from the 
training camps and centers, who are unfit for further military duty. 

In the general medical and surgical hospitals, the patients referred for 
physical treatments comprise patients with a variety of acute, subacute and 
chronic conditions. The largest group of conditions are traumatic, and in 
the discussion of trauma one must consider trauma as the only factor, trauma 
as the precipitating factor and trauma which exaggerates a preexisting con- 
dition. 

The treatments of choice for patients suffering from trauma of the soft 
parts, bones and joints are, first, short wave diathermy in the majority of 
cases; second, conventional diathermy, and, third, infra-red rays. The types 
of injuries are many and vary in degree and severity, being inflicted by 
gunshot, bursting shrapnel, grenades and high explosive shells. There are 
seen many patients with simple and compound fractures with deformities 
and joint and bone infection. These patients show some impairment of 
circulation, some functional loss, osteomyelitis with loss of bone substance 
and even loss of limb. 

The following treatment is usually prescribed for best results: short 
wave diathermy, massage, exercises, local and systemic application of ultra- 
violet rays and use of the galvanic or sinusoidal current. It has been found 
that patients with marked stasis and edema respond better when the arm 
or leg is immersed in a hot whirlpool bath for fifteen to twenty minutes 
at a temperature of 105 to 110 F. and then treated with underwater massage 
and exercises. 

The value of the physical remedies in this group of cases is to promote 
tissue metabolism, clear up infections, promote healing, maintain nutrition, 
restore strength and tone to weak muscles and unstable joints, prevent and 
break up adhesions, prevent fibrosis and ankylosis and hasten tissue and bone 
repair. The aim of the treatment is to prevent and restore functional loss 
in all injured parts. 

The technic of application of short wave diathermy is as follows: pad 
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and cuft electrodes and space plates or an induction coil (the latter is pre- 
ferred when adaptable) are used. ‘The duration of treatment is ten to fifteen 
minutes at the tolerance of the patient. When a less profound heating ef- 
fect is desired, conventional diathermy is given, usually with cuff metal 
electrodes, for thirty minutes at the tolerance of the patient, or infra-red 
rays for twenty to thirty minutes are employed. 

Many patients suffering from arthritis are referred to the physical ther- 
apy department. They are seen in the acute, subacute and chronic stages, 
those in the chronic stage constituting the largest group. The patients with chronic 
arthritis are managed, first, with local manipulation of the joints, such factors as 
pain, tenderness, swelling, heat, color, mobility and deformity being noted espe- 
cially; second, consideration is given to the systemic condition of the pa- 
tient relative to etiologic factors, metabolic disorders, nutritional disturb- 
ances and precipitating factors, such as exposure to cold and wet surround- 
ings and excessive fatigue. 

The routine management of arthritic patients consists of local treat- 
ment to the affected joints, articulations and surrounding structures, com- 
bined with suitable systemic treatment for tonic, stimulative or eliminative 
effects in accordance with the individual condition. In general, the physical 
prescription is outlined as follows: heat locally by infra-red rays, conven- 
tional diathermy or short wave diathermy and systemically by light and 
heat cabinets and hydrotherapy, needle showers and Scotch douche sprays. 
Body irradiations with ultraviolet rays are always advocated as an ad- 
juvant treatment to improve and stabilize metabolism. Patients with acute 
arthritis are treated at first at the bedside; early physical treatment is ad- 
vocated, and other antiarthritic therapy, particularly use of the vitamin Bb 
complex, should be given in conjunction with physical measures to pro- 
duce the best results. Some patients with arthritis, particularly those with 
unusual pain and swelling, who do not respond to the usual methods, are 
relieved by the use of mecholyl. A 0.2 per cent solution is applied to the 
affected joint, and the pad, well saturated, is connected to the positive pole 
of the galvanic current; the negative pole, saturated with saline solution is 
placed elsewhere on the body. The dose is usually about 10 milliamperes 
of current for a period of thirty minutes. This application reduces peri- 
articular edema and relieves pain in and around the joint, thus promoting 
comfort. 

Hydrotherapy, both local and general, is utilized in the treatment of 
many conditions. There are well equipped departments in all veterans’ hos- 
pitals, and in the neuropsychiatric institutions group hydrotherapy is pre- 
scribed usually for about 60 per cent of the patients. Hot or contrast whirl- 
pool baths at temperatures of 100 to 110 F. for fifteen to twenty minutes 
are routinely prescribed for peripheral paralyses, peripheral circulatory dis- 
turbances, postoperative painful scars, painful and edematous amputation 
stumps, recent sprains, contusions and fractures, with pain, swelling and 
circulatory stasis. These baths produce sedation or stimulation as desired 
and improve the circulation, thus preparing the part for massage, exercises 
and galvanic, sinusoidal and negative and positive pressure treatments. The 
sitz bath, hot, cold or neutral, is used with good results in the postoperative 
treatment of rectal, anal and perineal conditions to assist healing and to 
relieve pain and swelling. 

The following types of conditions greatly benefited by general hydro- 
therapy: various neuroses, neurasthenia, psychasthenia, the arthritides, Ray- 
naud’s syndrome, obesity, endocrinopathies and, finally, a variable group of 
conditions that require neutralization of toxins to increase power of defense 
and improve body metabolism. 
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Ultraviolet rays, locally and generally applied, are used in the treatment 
of a variety of conditions. They are locally applied in some cases of eczema, 
dermatitis, psoriasis, sluggish-healing ulcers, postoperative infected wounds, 
adenitis (simple or tuberculous) and tuberculous ulceration of the mouth, 
larynx and pharangeal regions. For local application the water-cooled lamp 
is usually employed, although the air-cooled lamp is sometimes used, the 
choice depending on the extent and the severity of the local lesion. When 
ultraviolet rays are applied to the mouth and throat or sensitive cavities, 
the technic utilizes quartz rods attached to a water-cooled lamp; the first 
application, as near contact as possible, has a duration of fifteen seconds, 
and the period is increased fifteen to thirty seconds at each subsequent treat- 
ment. When the air-cooled lamp is used locally, the first application, at 
18 inches, has a duration of one or two minutes; the duration is increased 
one minute and the lamp lowered 1 inch at each subsequent treatment until 
a dosage of ten minutes’ duration at a distance of 10 inches is reached. The 
initial dose varies according to the strength of the burner, the locality and 
character of the lesion under treatment and the skin texture of the patient. 

Ultraviolet rays are systemically applied routinely as an adjuvant treat- 
ment for undernourished and run-down patients suffering with anemia, dis- 
turbed metabolism and avitaminosis. This treatment is advocated in con- 
junction with antianemia and vitamin therapy; the combination has shown 
better results than either singly administered. Patients with gastric or duod- 
enal ulcers with secondary anemia are routinely referred to my department 
for general body ultraviolet irradiations, because results have been so im- 
pressive. Ultraviolet rays have been found to be a specific when adminis- 
tered in intensive doses for the relief of erysipelas and herpes zoster. 

The treatment and management of peripherovascular disease has on the 
whole been satisfactory. The results have been disappointing in some cases 
and encouraging in others. The best results have been obtained in cases of 
recent thrombosis and frostbite, the next best in cases of peripheral arterio- 
sclerosis and the poorest in cases of Buerger’s disease. It is difficult to evalu- 
ate the relative merits of the various physical therapeutic agents. The best 
results have been obtained by the application of mild thermotherapy by ra- 
diant light and heat for ten minutes or warm or contrast whirlpool baths at a 
temperature not to exceed 103 F. for ten minutes, followed by suction and 
pressure therapy. During the suction and pressure treatment, luminous heat 
is applied over the trunk to stimulate circulation. The patients are instructed 
to refrain from smoking and are taught hygienic care of the extremities and 
Suerger’s exercises. Careful records are kept on each case of periphero- 
vascular disease treated in my clinic, as to condition of the extremity at the 
time treatment is begun, condition during the course of treatment, progress 
made, exact technic used and disposition of case. 

Conclusions 


1. Many veterans treated are suffering from acute, subacute and chronic 
conditions and are greatly benefited by the various physical measures out- 
lined when these are used in conjunction with other recognized procedures. 

2. Physical measures are an essential adjunct in the treatment of ortho- 
pedic conditions and constitute an important part in the treatment of many 
medical and surgical conditions. 

3. The routine use and early application of indicated physical measures 
will reduce the period of hospitalization. 

4. Physical therapy aims primarily at correcting existing disease and 
lessening deformities, thus decreasing disability, and is invaluable in the re- 
habilitation of sick and wounded veterans. 
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HYPOTHERMIC ANESTHESIA: USE IN SURGERY OF 
THE EXTREMITIES * 


MAX K. NEWMAN, M.D. 


DETROIT, MICHIGAN 


During the past five years, the physiologic and therapeutic armamen- 
tarium of medicine has witnessed the introduction of local and general hy- 
pothermia. Smith and Fay! demonstrated the feasibility of lowering body 
temperatures with little or no danger to the human body. Repeated path- 
ologic examinations of tissue by these observers and others? showed an un- 
impaired cellular structure in normal tissue and cellular and nuclear dis- 
integration in neoplastic structures. Working independently, Frederick M. 
Allen studied temperature changes in relation to gangrene of the extremities, 
especially in diabetic patients. By using various animals he was able to 
demonstrate that a modification of the local metabolism downward greatly 
influenced tissue survival, especially when the primary circulation had been 
impaired.” tle found that with fifty-four or more hours of local refrigera- 
tion “the blood does not clot, the vessels do not suffer damage resulting in 
subsequent thrombosis, and the skin and other tissues remain fresh and in- 
tact. Paralyses and other nerve injuries are either prevented or minimized 
by the cold. . . . Shock is abolished with suitably low temperatures.” 
In my own experience with hypothermia,’ control of infection and promo- 
tion of healing resulted from the local application of cold to ulcerated and 
infected breasts and cervices that were involved by malignancy. In almost 
every patient control of pain was the dominant feature whether the cancer- 
ous area was affected by local or general low temperatures. Brooks and 
Dunean® studied the effects of temperature on anemic rat tails and noted 
that viability was increased by forty-eight hours at 1 C. and was diminished 
by more than one-half at 35 to 40 C. Blalock and Mason* demonstrated 
the effect on traumatized extremities of heat and cold applied generally. They 
found the incidence of survival of animals to be greater with general cold. 
Blalock’ exposed animals to heat and cold locally after traumatizing the 
extremities. Again, he found the survival period to be greater when cold 
was applied to the limbs. Allen* and Crossman, Ruggiero, Hurley and Allen® 
have recently demonstrated the practical application of local hypothermic 
anesthesia in cases of gangrene and embolism of the extremities in human 
beings. Patients who were considered poor risks for necessary operative pro- 
cedures were carried safely through them when local hypothermic anesthesia 
was used. They found that shock, debility due to hemorrhage and infection 
and pain were controlled by encasing the extremities in cold. McElvenny™ 
described the use of local hypothermia in a patient who had, suffered a crush- 
ing injury to both lower extremities. Shock, debility due to hemorrhage 
and infection were controlled by encasing the extremities in ice. Surgical 
intervention was possible after a few days in a field practically free of in- 
fection, and the patient was in fairly good condition. 

The purpose of this paper is to indicate the procedure and the physio- 
logic observations associated with local hypothermic anesthesia. In the 
following discussion, the possible application of local hypothermic anesthesia 


* Read at the Mid-Western Sectional Meeting of the American Congress of Physical Therapy, Towa 
City, lowa, April 6, 1942. 
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in the management of traumatic and crushing injuries of the extremities 
will be covered. 


Method 


The patients selected for this type of anesthesia had extensive gangrene 
of a lower extremity and some degree of shock. The surgeon did not want 
to operate because of their physical inability to withstand the trauma of 
anesthesia and amputation. 

The methods of applying cold locally may be as crude as the simple 
placing of ice bags or as complicated as the using of a special refrigerating 
unit with rubber tubes encased in canvas. Since my experience has been 
only with conditions of the lower extremities, all procedures are discussed 
with relation to them. The area selected for the surgical procedure is the 
midthigh, because the surgeon prefers this level for his maneuvers. 

A small amount of sedative, '4 to 'g grain of morphine sulfate, is ad- 
ministered to the patient, one-half hour before the cold application. Either 
the ice bag or the refrigerated cuff is placed about the thigh for a period of 
one-half hour, and adequate anesthesia results, permitting the application 
of a tourniquet. Allen and Crossman" originally recommended the addition 
of salt to the ice to lower the melting point. My experience has been that 
the skin actually is frozen solid by the application of this mixture. By se- 
curing two turns of rubber tubing with a hemostat, the tourniquet is ap- 
plied tightly enough to obliterate the arterial circulation. A gauze pad pro- 
tects the skin from pressure by the hemostat. The cold is now reapplied 
for a period of two to six hours, and anesthesia is complete in an average 
of three to four hours. The skin temperature at the point of contact with 
the cold is that of melting ice, i. e., 4 C. The thickness of the extremity 
determines the length of time required to produce adequate anesthesia. In 
the future I hope to study the temperature gradient of subcutaneous tissue, 
fat, muscle and bone. Apparatus similar to that used for determining tem- 
perature levels of tissue from diathermy can be used. 

The operating room should be kept as cool as possible. The patient 
is brought into it with the source of cold still in place, and this is not re- 
moved until the surgeon is ready to proceed. No undue haste is necessary, 
because the cooled extremity maintains its anesthesia for the duration of 
the operation. The usual surgical preparation is used, and the midthigh 
amputation is carried out by any method the surgeon prefers. If the an- 
esthesia is adequate, the patient experiences little or no pain when the sciatic 
nerve is severed. Instead of the usual hot packs, iced saline solution or cold 
packs are applied to the operative site. (I made the mistake of not warn- 
ing the assistant with respect to this detail in one case. Postoperatively 
a slough developed, which healed with difficulty.) When the surgeon is 
ready to close the wound, the tourniquet is removed, and all bleeding points 
are caught and tied. The skin approximation must be adequate, but not 
too tight, or sloughing will ensue. 

The patient is put to bed after the amputation and the only postoperative 
order required is, to keep the stump surrounded with ice bags. A mechanical 
cooling chamber has been devised which eliminates the constant attention 
necessary in the use of ice bags. No sedation is necessary, since no post- 
operative pain is present. The operations have been carried out in the late 
afternoon, and the patients sit up in bed and have the usual evening meal. 
The stump is kept cold for a period of ten to twenty days, and the tem- 
perature is gradually raised. The sutures are removed as the healing pro- 
gresses. Dr. Earl Krieg,” of Detroit, has used local cooling as the sedative 
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of choice after all amputations and abdominal operations during the past 
two years. In more than 150 cases he has found so marked a reduction in 
pain by this method that little or no postoperative sedation with drugs has 
been required. 
Results 

A total of 7 patients underwent locai hypothermic anesthesia prelim- 
inary to amputation. That 1 patient was a woman, and the others were men 
was purely coincidental. The youngest patient was 32 and the oldest 75. 
Since gangrene of the lower extremities occurs most frequently in old peo- 
ple, it was to be expected that the average age would be over 50. All the 
patients were in poor condition for amputation, but this was necessary for 
preservation of life. Consequently, the criteria for the selection of patients 
have not been established. In view of the present efforts of Allen and his 
co-workers to indicate the use of cold anesthesia in traumatic and military 
surgery, it will soon be possible to list definite indications and _ contra- 
indications, 
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In the present series the diagnoses were varied but comprised acute or 
chronic organic obliterative circulatory disease with gangrene. One patient, 
a Negro, had bilateral thromboangiitis obliterans; 1 patient had thrombosis 
of the left popliteal artery; 3 patients had arteriosclerosis, and 1 of these 
had hemiplegia with urinary incontinence; 1 patient had diabetic gangrene; 
1 patient, a woman, had thrombosis of the internal and the external iliac 
artery (determined at autopsy). In every instance well advanced gaygrene 
of a lower extremity was present. All the patients had some degree of 
fever, shock, debility, myocardial damage and abnormalities of the cardiac 
rhythm. 

When ice bags are used as the cooling agent, extreme care must be 
exercised not to produce actual freezing of tissue. Addition of salt to the 
ice lowers the melting point considerably below the safe point of tissue via- 
bility, and the tendency to slough at the operative site is enhanced. Woods** 
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listed various freezing mixtures and the temperatures produced by these 
chemical combinations. These mixtures, however, cannot be applied in hu- 
man beings, although they are useful in animal experimentation. 

Close observation of the patients’ reactions during the operations in- 
dicated no obvious pain. In our oldest patient, aged 75, the hypothermic 
anesthesia was induced at a temperature of 38 F., and he felt some pain when 
the sciatic nerve was severed. The blood pressures, respiratory rates and 
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Chart showing the effects of operations on the pulse, blood pressure and 
respiration when local hypothermic anesthesia 1s used. The effects are 
essentially negative 


pulse rates showed little or no change from the normal. <A slight elevation 
of the systolic pressure occurred when the sciatic nerve was cut, but the 
pressure immediately returned to normal. The pulse rates varied not more 
than ten beats per minute and returned to the original levels at completion 
of the operation. The respiratory rates always stayed at the original levels. 

Studies with reference to primary or secondary shock were indicated 
because the major value of hypothermic anesthesia is in its implied ability 
to prevent this postoperative disaster. Impending shock is characterized by 
marked capillary permeability, loss of the fluid elements of the blood into 
the tissues, rapid and feeble pulse and anxiety. In 2 cases the specific gravity 
and the total protein content were determined before anesthesia, during the 
operation and after the operation by Dr. Jacobson, of the research depart- 
ment of Seymour Hospital. With the falling drop technic, no change from 
norms! values was noted. During ordinary ether anesthesia the specific 
gravity and the total protein content were elevated. These experiments 
indicate the control over shock which local hypothermic anesthesia exerts. 

The end results were much better than were expected. Healing is slow 
but thorough. If the stump is not kept under cold packs or iced saline 
solution during operation, slough and infection are apt to follow. In 1 case, 
in which poor nursing technic permitted dirty ice to come in contact with 
the operative wound, a non-Welch gas bacillus infection developed. Pain 
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is never present in the healing stump, and the patients require no post- 
operative sedatives. Care must be taken by the surgeon not to place the 
sutures too tightly into the flaps. 


Comment 


Allen summarized the advantages hoped for from hypothermic anes- 
thesia in gangrenous extremities.“ Its value is the “ease and quickness, 
absence of pain both during and after operation, inhibition of infection, con- 
servation of poorly nourished tissues, control of edema, promotion of drain- 
age when necessary, probable reduction of thrombotic and embolic dangers, 
and preeminently the avoidance of shock.” Little can be added to this list 
of the advantages of this method of producing an anesthetized area pre- 
liminary to operation. 

The modus operandi of cold is not entirely understood. Allen believes 
that cold produces actual anesthesia of protoplasm, this in turn reducing the 
metabolism of the cells; the dangerous waste products of catabolism are not 
formed and shock does not result. Bacterial growth is definitely inhibited, 
and autolytic enzymes are held in abeyance. While the circulation is greatly 
slowed in a refrigerated area, the marked reduction in metabolism lowers 
the nutritive requirements of the part, and slow but definite healing occurs. 
This concept is in direct opposition to the routine conservative ideas applied 
in the treatment of embarrassed peripheral circulation. When heat is care- 
fully used in organic peripheral obliterative arterial disease, the vessel spasm 
is diminished and collateral vessels are opened. If an inadequate circulation 
is unable to dissipate the heat, an increase in pain results, and gangrene 
may even be produced. Silbert has recently noted that extremities with im- 
paired arterial circulation do well in lowered environmental temperatures 
and that gangrene is checked. The most profound efforts are now required 
to convince the physician specializing in diabetes and the surgeon that cold 
intelligently applied may be more efficacious than heat. 

With the realization that local hypothermic anesthesia is of considerable 
value, the possible applications can be readily summarized. Military surgery 
can be greatly aided by this form of anesthesia as well as by sulfanilamide 
and its derivatives. Ambulances can be fitted with portable refrigerating 
units, and cold can be applied immediately to shattered extremities requiring 
operation. Arrival of the patient at the hospital permits an immediate ampu- 
tation with no shock, infection or use of additional anesthesia. Naval craft 
are always provided with the essentials of refrigeration, and these can be 
readily utilized for purposes of local tissue cooling. At the Southern Medical 
Association meeting in December, 1941, Brooks and Duncan and Bancroft 
and Ruggiero expressed just such a desire for the application of hypothermic 
anesthesia in military surgery. Industrial trauma in which crushing injuries 
to extremities require immediate attention to shock and hemorrhage is a 
fertile field for the local application of cold. McElvenny’s*® case illustrated 
the feasibility of handling shock and infection by this method in accident 
cases in which surgical intervention is necessary. In cases of peripheral 
organic obliterative arterial disease with gangrene and of embolic and throm- 
botic phenomena of the extremities in which surgical intervention is re- 
quired, shock and infection can be controlled, and an uneventful postopera- 
tive course assured. 


Conclusion 


Local hypothermic anesthesia in extremities requiring surgical meas- 
ures helps to prevent shock, inhibit infection and assure more satisfactory 
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healing. The possible value in military and industrial surgery is indicated. 
Extensive efforts by surgeons and physiologists will help establish a rational 
utilization of low temperature states. 
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AN URGENT MESSAGE 


We are living in difficult times. It is a period when the basic structure 
of every national medical organization is put to the test. The Congress has 
been in existence for more than twenty years and has survived the depres- 
sion and other trying eras. Now, more than ever before, difficulties of one 
kind or another, confront our organization, but its strength is sufficiently 
powerful to resist every obstruction. The standing of our Congress depends 
in no small measure on the interest and enthusiasm of its membership. If 
ever there was a time when this interest and enthusiasm should be at high 
pitch, it is the present. 


If the part played by physical therapy during and after the first World 
War is a precedent, the importance of this newer science in the present 
emergency will be greatly increased with the inevitable problems of rehabili- 
tation destined to come. Physical therapy occupies a high place in war 
medicine and trained physicians and technicians are essential for its suc- 
cessful practice. While past achievements in physical medicine have been 
numerous, they should be multiplied several times with the opportunities 
which will constantly present themselves. Progress must be continued, lest 
the high standards of this specialty be impaired. The present situation 
should irrevocably place physical medicine on a plane in medical practice 
never to be challenged in the future. 


In line with increasing educational standards the Congress has for the 
past several years conducted instruction courses during its annual conven- 
tions. This year is no exception. In spite of war conditions, efforts are 
being made to conduct an elaborate teaching schedule and also an excellent 
scientific program. The plan is to concentrate the entire program within 
the period of a few days, economizing on the time element as much as pos- 
sible. Appropriate courses and papers are being offered by outstanding tal- 
ent, assuring those who attend the combined sessions maximum knowledge 
in recent advances. 


The main purpose of this message is to urge every member of the Con- 
gress to attend the Pittsburgh meeting in September. Transportation may 
be difficult and local conditions may render it a hardship to get away for a 
few days. But in spite of these obstacles, the unusual importance of this 
year’s convention prompts us to exercise every means within our power to 
be present when the formal opening session is called to order. 


While it is the policy of the Congress to adhere to governmental policies, 
thus far there, has been no indication that our annual convention will have 
to be canceled. As President of the Congress I extend a cordial invitation 
to all members of the medical branches of the armed forces to be with us. 
We will welcome them and accord them every privilege to participate in 
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our scientific discussions. For those seeking a brush-up and closer familiar- 
ity with the newer problems in physical medicine, I strongly recommend 
registration for the teaching courses. 

I urge you again—make every effort to attend this year’s convention 
and do what you can to publicize the significance of physical medicine in 
the war effort. 

A. R. HoLitenper, M. D. 
President. 





THE KENNY TREATMENT FOR POLIOMYELITIS 


The season during which epidemics of poliomyelitis customarily occur 
will soon be at hand. Many communities, therefore, will be faced with the 
problem of treating this crippling and dreaded disease. Apropos of this 
situation is the publicity which recently has been given the Kenny treat- 
ment of poliomyelitis and which may have caused some confusion in mins 
centers and localities where there has not been an opportunity to demon- 
strate the worth of, or even the technic of administering, this form of treat- 
ment. Time has been insufficient to train physicians, nurses and technicians 
in the method. Definite and vigorous attempts have been made and are be- 
ing made, nevertheless, to disseminate some knowledge concerning the treat- 
ment throughout the country. Miss Kenny has been in this country about 
two vears and a half. During that time she and a group of well trained 
medical observers in Minneapolis have been able to treat a large series of 
patients. In trips throughout the country, particularly to the East Coast and 
into Canada, these workers have attempted to spread knowledge of the tech- 
nic of the Kenny treatment as widely as possible. They have also taught a 
number of technicians. In recent months regular courses of instruction have 
been conducted both for physicians and technicians, in the hope that knowl- 
edge of the procedures may be spread throughout the country. It is hoped 
by those who are spreading this knowledge that this treatment can be used, 
at least in part, in the course of the epidemics of poliomyelitis which may 
occur this year. 

The Kenny treatment has not been accepted by the entire medical pro- 
fession of this hemisphere, mainly because it has not been widely presented, 
as has been said, but partly because the concept of the pathologic physiology 
of poliomyelitis, on which the method is based, is quite different from that 
usually understood and the terminology used by the protagonists of the 
treatment is often misunderstood. Thus it is extremely difficult for many 
members of the profession to credit the method unless they have had the 
opportunity of observing the characteristics of the disease as pointed out 
by the physicians who have been observing Miss Kenny’s work. ‘The seem- 
ingly marked differences in the two conceptions of this disease give rise to 
much skepticism and have retarded the acceptance of Miss Kenny's hy- 
potheses. 

The accepted conception has been that the disease is characterized by 
irritation of the central nervous system, followed by flaccid paralysis of the 
muscles, and that this flaccid paralysis is due to destruction of the cells of 
the anterior horn of the spinal cord. The Kenny conception of the disease is 
that the muscles which oppose the so-called flaccid muscles go into “spasm,” 


that in many instances the so-called paralysis is the result of the spasm and 
pain which, in turn, result in functional paralysis of the opposing muscles. 
Furthermore, Miss Kenny believes that if the spasm and pain are relieved, 
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and the proprioceptive sense of the opposing weak, flaccid muscles is stimu- 
lated, paralysis will not continue. This does not mean that she denies the 
presence of organic paralysis in certain cases. When organic paralysis re- 
sults from irreversible destruction of the cells of the anterior horn, usually 
the entire extremity, or an entire group of muscles, is affected, rather than 
individual muscles. Miss Kenny does not claim any particular knowledge 
of the pathology of this disease. She attempts only to treat the symptoms 
as she has seen them. 

This brings us to the other reason, mentioned before, why the Kenny 
system of treatment has not been entirely accepted, namely, misunderstand- 
ing of the terms, or nomenclature, used by Miss Kenny and her associates. 
These terms are clear to those who use them but, in some instances, they 
are entirely misinterpreted by the medical profession. This is especially 
true when the terms are incorporated in printed articles and opportunity is 
not afforded to give an adequate explanation of what is meant. 

The term “mental alienation” gives rise to considerable question, Miss 
Kenny believes that there is some interruption of the nerve impulse between 
the proprioceptive centers and the receptive centers of the central nervous sys- 
tem which appears to result in functional divorcement of the motor nerve 
from the so-called paralyzed muscle. [lowever, when Miss Kenny’s work is 
observed, and there is reasonable explanation of what is meant, the term 
“mental alienation” does not seem to be as unsatisfactory as hitherto it had 
seemed. 


The phrase “spasm of muscles” is likewise misunderstood. Miss Kenny 
and some of the physicians who have been observing her work believe that 
in the acute stages of the disease the extensor muscles of the neck, back 
and legs are usually in spasm. This spasm of the muscles causes extreme 
pain and results in functional paralysis of the opposing muscles. ‘The pro- 
tagonists apparently believe this process is due to some definite involvement 
of the muscles. They also believe that much of the disability in cases of 
poliomyelitis is owing to lack of “release,” or relief, of this spasm in the 
early stages of the disease. The spasm results in shortening of involved 
muscles, followed by contractures. If the spasm is allowed to continue for 
even a few weeks in severe cases, the functionally paralyzed muscles undergo 
atrophy from disuse, are replaced by fibrous tissue and never thereafter can 
function. This observation that there is possibly spasm, or an abnormal 
condition of nonparalyzed muscles, apparently is not entirely new. Other 
observers have been concerned with the likelihood of the existence of these 
abnormalities. ‘Toomey! stated that “most of the pain is not cutaneous but 
in the muscle. Normal muscle tissue is insensible to touch unless touch 
sends it into some degree of spasm, as in cramping.” He had no explana- 
tion of the pain except that it might be due to constriction of the vessels, 
effected by central stimulation of the sympathetic system. This stimulation, 
causing decrease in the caliber of vessels, results in the development of 
anoxemia, he said. Toomey! pointed out that there is an immediate “setting” 
or “hardening” of the muscles, with practically the same effect as in rigor 
mortis. He further stated that if this “setting” can be prevented or over- 
come at the onset, it will be unnecessary later to break down adhesions or 
to use manipulation. These observations that there is a hardening of the 
muscles during the first few days of the disease, that pain is caused by spasm, 
and that much better results are obtained if this spasm is relieved, are not 
dissimilar to the conception of Miss Kenny. 


The term “muscle analysis” is used by Miss Kenny. This does not 
mean testing of muscular strength, but examination of the muscular sys- 
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tem for “spasm,” “mental alienation” and “inco-ordination.” She believes 
testing of muscular strength is harmful; however, some testing of strength 
is occasionally employed by her in the later stages of the disease. 

The term “muscle inco-ordination” which Miss Kenny and her associates 
use may be misunderstood by some who are engaged in muscular re-educa- 
tion. It is what was heretofore called “substitution,” and includes inco- 
ordinated movements of individual muscles or groups of muscles. Miss 
Kenny further maintains that there is an inco-ordination within the muscle, 
that is, an inability to contract all the fibers of a muscle at the same time. 

The term “muscle stimulation,” as used by Miss Kenny, does not mear: 
electrical stimulation. Her hypothesis is that after the painful spasms of the 
opposing muscles have been relieved the proprioceptive sense of the “men- 
tally alienated’” muscle must be stimulated. This is brought about by gen- 
tle, passive movements to direct the patient’s attention to the muscular pull 
and the insertion of the tendon. This necessity for stimulation of the mus- 
cles was pointed out by Feiss* in 1922 and recently was discussed by ‘Toom- 
ey.’ Feiss mentioned that the motor function in striated muscles was: 
“(1) that willed by effort, (2) subconscious and (3) reflex.” Feiss expressed 
the belief that in early poliomyelitis it was necessary to make use of all 
three types of function and to refer to voluntary will and effort. To do 
this, he considered it necessary to direct the patient’s attention to move- 
ments in the affected muscle. It is apparently because of the above obser- 
vation that Toomey has expressed strong belief in the use of electrical stim- 
ulation of the weak or paralyzed muscles in cases of poliomyelitis. 

Medical observers of Miss Kenny’s work recently have cited patients 
as having flail arms and legs, inability to walk, atrophy of various groups 
of muscles such as the shoulder girdle, and yet they have listed these same 
patients as having “no deformity.” These conditions certainly are deformities. 
\Vhat is meant is that there are no contractures or malalignments of joints, 
scoliosis or condition of any kind which might result from contracture ol 
muscles. 

The definition of “paralytic and nonparalytic cases,” according to the 
accepted concept is quite different from that of Miss Kenny. It has been 
generally understood that the nonparalytic cases are those in which no 
paralysis is evident and the diagnosis is made by means of determinations 
of the spinal fluid, elicitation of symptoms and taking into consideration the 
season of the year. The paralytic cases have been those in which flaccid 
paralysis and weakness occurred. Miss Kenny's interpretation of paralysis 
is quite different. When she considers a patient to be paralyzed, she means 
that the cells of the anterior horn are destroyed and that no treatment can 
be of benefit. She does not class a muscle as paralyzed if it evidences weak- 
ness or inability to move, due to so-called spasm of the opposing muscle. 
Such an instance would be classed by her as a nonparalytic case because the 
condition present is comparable to functional paralysis. Miss Kenny con- 
tends that recovery is accomplished by release of the spasm and proper mus- 
cle stimulation to overcome the mental alienation. 

Miss Kenny’s claims for her method of treatment may at times have 
seemed entirely unreasonable to physicians who were not completely familiar 
with her work. However, in recent months two preliminary reports have 
been published. Pohl‘ has reported fifty-four cases of poliomyelitis in which 
treatment was given by Miss Kenny and her technicians. He stated Miss 
Kenny has conclusively shown that spasm is a condition affecting the mus- 
cles in the a¢ute stage of infantile paralysis and that it is the cause of de- 
formities; that spasm, plus mental alienation, causes inco-ordination and fur- 
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ther damage. Pohl appears to be thoroughly convinced that treatment ot 
the symptoms of polioniyelitis, as prescribed by Miss Kenny, results in more 
comfort to the patient, receptiveness of weakened muscles to stimuli, ability 
to walk without supports, effortless movement of joints and smooth, co- 
ordinated function of the muscles; these all are points “which make the 
Kenny treatment of obvious value.” 

Daly and others’ compared accepted procedures with the Kenny method 
in the treatment of seventy-one patients who had poliomyelitis. ‘Thirty-three 
patients were given the accepted treatment; twenty-eight were treated by 
the Kenny method. The authors concluded: (1) at the present time only 
symptomatic treatment is indicated in poliomyelitis; (2) all patients, both 
paralytic and nonparalytic, should be observed carefully for spasm, and (3) 
for patients presenting symptoms of spasm, weakness and paralysis in the 
acute stage of poliomyelitis, the Kenny treatment is the treatment of choice. 

Other workers who are authorities in the treatment of poliomyelitis and 
who have been very emphatic in the belief that immobilization of the flaccid 
muscles was most important have been willing to change their concept of 
the disease and are accepting much of the Kenny treatment. 

Steindler,® in his article in this issue of the Arciiives, has indicated that 
he has not accepted the Kenny treatment but he does indicate that he has 
observed some of the symptoms Miss Kenny described. 


6 


Therefore, in spite of the misunderstanding concerning symptoms, patho- 
logic physiology and terminology, much is to be accomplished by study of the 
Kenny treatment. It is reasonable to assume that this treatment makes 
the patient more comfortable. The lack of immobilization does no harm 
and the system of re-education of muscles, according to the Kenny method, 
is excellent, whether employed in the treatment of poliomyelitis or other 
types of paralysis. 

All of these facts make it urgent that the Kenny treatment be used in 
some form during the epidemics that may occur this year. 

While this editorial indicates that others have been thinking somewhat 
along the same lines as Miss Kenny, it must be pointed out that Miss 
Kenny’s ideas are original and that she should be given sole credit for hav- 
ing developed a new and extremely interesting concept with regard to the 
symptoms of early poliomyelitis and the proper management of these symp- 
toms. Those who claim that there is nothing new about the procedure are 
mistaken, and those who suggest that the results obtained are due to hyp- 
notism or some other means cannot be familiar with the procedure. The 
medical profession owes a debt to Miss Kenny for her conception and for 
her vigorous support of her ideas. 
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Further News From Australia 


\ letter dated May 26, 1942, from our Editorial 
Board member, Dr. Walter M. Solomon, gives 
us an interesting sequence of his initial report: 

“Work out here is different than at home. At 
first we were not too busy, but for the past month 
we have enough to keep us busy and from the 
present indications it will not be long before we 
are swamped. I started the physical therapy in 
two smalk rooms on plinths made from boxes. | 
now have eight rooms and today treated ninety- 
My staff includes five enlisted men 
They are 


one patients. 
with little or no previous experience. 
young fellows who are anxious, and as you can 
imagine, not lazy. Even I am working now, mas- 
saging, giving the exercises to all the important 
cases, and acting as a general flunky. Next week 
two Australian physical therapy technicians are 
to start, which will relieve me a lot. The tech- 
Australia are a high type, well 
three year course 


nicians here in 
educated group. They receive a 
in physical therapy after which they are admitted 
to the Australian Physical Therapy Association 
which maintains the registry. 

“Dr. Frank May has helped me considerably 
with certain difficulties I have had in 
equipment. Entertainment here is minimal though 
I'm not unhappy. The work keeps me busy for 
seven days a week so that there is very little 
time for other things. It is a lot of fun and | 
enjoy all I’m doing very much.” 


securing 





New Officers of Physical Therapy Session 
Medical Society, State of New York 


The President and Council of the Medical So- 
ciety of the State of New York have appointed 
as officers of the Vhysical Therapy Session for 
1942-1943: Dr. Joseph A. E. Syracuse, Buffalo, 
Chairman, and Dr. Kristian G. Hansson, New 
York, Secretary. The place of the 1943 Annual 
Meeting of the State Society will be Buffalo 





Alpha Omega Alpha (Honor Medical So- 
ciety) Annual Dinner and William 


W. Root Lecture 


\ll members and friends of the Society 
invited to attend the annual Alpha Omega Alpha 
dinner at the Hotel Traymore, Atlantic City, on 
Thursday, June 11, 1942. 

Immediately following the dinner, Dr. Morris 
Fishbein, Editor of 7he Journal of the American 
Vedicel clssociation, delivered the annual William 
W. Root Lecture, “The Cultural Education of a 
Physician.” 


were 


Therapy, 4 meeting was held in 


The Biennial Council meeting adjourned soon 
alter so that members could attend the reception 
to the President of the American Medical Associa- 
tion. 





Meeting of the Consultants on Education of 
the Council on Physical Therapy 


Under the sponsorship of the Council on I’hysical 
\tlantic City, June 
10th, at the Ambassador Hotel, to which the fol- 
lowing consultants in the field of education were 
invited: Drs. Frances Baker, Benjamin Boynton, 
Karl C. Elkins, F. H. Ewerhardt, Richard Kovacs, 
Fred B. Moor, William H. Northway, Ralph 
Pemberton, William H. Schmidt, Walter M. 
Solomon, Arthur Watkins, and Walter J. Zeiter. 

Various subjects pertaining to education in physi- 
cal therapy were discussed. 


Federal Communications Commission, 
Washington, D. C. 
Order No. 96 
Registration of Diathermy Apparatus 


Pursuant to the authority conferred on it by 
Order No. 4, dated April 16, 1942, of the Defense 
Communications Board, the Federal Communica- 
tions Commission hereby orders every person or 
organization in possession of apparatus designed, 
constructed, or used for generating radio fre- 
quency energy for therapeutic purposes (herein- 
after referred to as “diathermy apparatus”) to 
apply for registration of such apparatus with the 
Federal Communications Commission within 20 
days from the date of this order in accordance 
with the following provisions: 

(1) Application for registration shall be made 
on forms furnished by the Federal Communica 
tions Commission, 

(2) Such application forms shall be obtainable 
from the Federal Communications Commission, 
Washington, D. C., or from any of the field of 
fices of the Commission, as set out in Appendix 
A attached to this Order. 

(3) Individual applications must be made for 
each set of diathermy apparatus to be registered; 
therefore, all requests for application forms should 
state the number of sets to be registered. 

(4) All application forms should be returned 
to the Secretary, Federal Communications Com 
mission, Washington, 1). C. (not to the field of- 
fi es ) 

(5) If, upon receipt of an application for reg- 
istration, the Commission finds that sufficient and 
reliable information has been furnished, it wil! 
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issue a non-transferable certificate of registration 
to the applicant. 

(6) The applicant shall be responsible for hav- 
ing the certificate of registration conspicuously 
affixed to the diathermy apparatus for which it 
is issued. 

(7) Any person or organization in any man- 
ner coming into possession of apparatus required 
to be registered under the terms of this Order 
shall apply to the Commission for a certificate 
of registration within 15 days after obtaining such 
possession, 

(8) If diathermy apparatus for which a cer- 
tificate of registration has been issued should |v 
transferred, sold, assigned, leased, loaned, stolen, 
destroved, or otherwise removed from the posses- 
sion of the registrant (holder of a certificate of 
registration) he shall notify the Commission 
within five days thereafter of such loss, disposal, 
or disappearance, furnishing the name of the re- 
cipient of the diathermy apparatus if such person 
is known to the registrant. 

(9) (a) Whenever the registrant of diathermy 
apparatus shall be the manufacturer thereof, he 
shall} stamp on each set of such apparatus in his 
possession the name of the manufacturer and a 
serial number. 

(b) Whenever any set of diathermy apparatus 
; has impressed upon it, or it is in any way marked 
with the name of the manufacturer and a serial 
number, the registrant in possession shall be re- 
sponsible for preserving such marking from ob- 
| literation, removal, or alteration. 

‘ (10) Any apparatus required to be registered 
for which there is no valid registration certificate 

7 outstanding, and any apparatus from which the 
7 name of the manufacturer and serial number shall 
have been obliterated, removed, or altered after 
the date of this order, shall be subject to closure 
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and removal in such manner as shall be pre- 
scribed at the time by the Commission. 
((11) The following apparatus shall not be 


subject to the registration provisions of the order: 
Apparatus which is in the possession of the 


United States Government, its officers or 
a agents; or apparatus which is under contract 
5 for delivery to the United States Government. 
4 (12) Any person or organization having in his 


hossession diathermy apparatus which is exempt 
2 irom registration under paragraph 11 of this or- 
4 der, shall immediately apply for registration of 
such apparatus if for any reason such exemption 
shall cease to apply to such apparatus. 
FEDERAL COMMUNICATIONS COMMIS- 
: SION, 
F T. J. Srowtr, 
: Secretary. 


Appendix A—Field Offices 


District No. 1 
Inspector in Charge, Federal Communications 
Commission, Customhouse, 7th Floor, 
Boston, Mass 
District No 2 
_Inspeetor in Charge, Federal Communications 
Commission, 748 Federal Building, 641 Washing- 
ton Street. 
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New York, New York. 
District No. 3 
Inspector in Charge, Federal Communications 
Commission, Room 1200 New U.S. Customhouse, 
2nd and Chestnut Streets. 
Philadelphia, Ia. 
District No. 4 
Inspector in Charge, Federal 
Commission, Fort McHenry. 
Baltimore, Maryland. 
District No. 5 
Inspector in Charge, Federal Communications 
Commission, Room 402, New VPostoffice Building. 
Norfolk, Virginia. 
District No. 6 
Inspector in Charge, Federal Communications 
Commission, 411 Federal Annex. 
Atlanta, Georgia. 
Sub-Office 
Radio Inspector, Federal Communications Com- 
mission, P. O, Box 77 (208 Postoffice Building) ). 
Savannah, Georgia. 
District No. 7 
Inspector in Charge, Federal Communications 
Commission, P. O. 150 (312 Federal Build- 
ing). 
Miami, Florida. 


Communications 


30x 


Sub-Office 
Radio Inspector, Federal Communications Com- 
mission, 203 Postoffice Building. 
Tampa, Florida. 
District No. 8 
Inspector in Charge, Federal Communications 
Commission, 308-309 Custombhouse. 
New Orleans, Louisiana. 
District No. 9 
Inspector in Charge, Federal Communications 
Commission, Room 404, Federal Building. 
Galveston, Texas. 
Sub-Office 
Radio Inspector, Federal Communications Com- 
mission, P. O. Box 1527 (329 Postoffice Building). 
Beaumont, Texas. 
District No. 10 
Inspector in Charge, Federal Communications 
Commission, P. O, Box 5373 (500 U. S. Terminal 
Annex Building). 
Dallas, Texas. 
District No. 11 
Inspector in Charge, Federal Communications 
Commission, 539 U. S. Postoffice and Courthouse 
Building, Temple and Spring Streets. 
Los Angeles, Calif. 
Sub-Office 
Radio Inspector, Federal Communications Com- 
mission, 307 U. S. Customhouse and Courthouse 
Building, Union and “F” Streets. 
San Diego, Calif. 
District No. 12 
Inspector in Charge, Federal 
Commission, 328 Customhouse. 
San Francisco, Calif. 
District No. 13 


Inspector in Charge, Federal 


Communications 


Communications 
Juilding. 


Commission, 805 Terminal Sales 
Portland, Oregon. 
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District No. 14 
Inspector in Charge, Federal Communications 
Commission, 808 Federal Office Building. 
Seattle, Washington. 
District No, 15 
Inspector in Charge, Federal Communications 
Commission, 504 Customhouse. 
Denver, Colorado. 
District No. 16 
Inspector in Charge, Federal Communications 
Commission, 208 Uptown Postofiice and Federal 
Courts Building, 5th and Washington Streets. 
St. Paul, Minnesota. 
District No. 17 
Inspector in Charge, Federal Communications 
Commission, 809 U. S. Courthouse. 
Kansas City, Missouri. 
District No. 18 
Inspector in Charge, Federal Communications 
Commission, 246 U. S. Courthouse. 
Chicago, Illinois. 
District No. 19 
Inspector in Charge, Federal Communications 
Commission, 1029 New Federal Building. 
Detroit, Michigan. 
Sub-Office 
Radio Inspector, Federal Communications Com- 
mission, 541 Old Postoffice Building. 
Cleveland, Ohio. 
District No, 20 
Inspector in Charge, Federal Communications 
Commission, 526 Federal Building. 
Buffalo, New York. 
District No. 21 
Inspector in Charge, Federal Communications 
Commission, Aloha Tower. 
Honolulu, T. H. 
District No. 22 
Inspector in Charge, Federal Communications 
Commission, P. O. Box 2987 (322-323 Federal 
Suilding). 
San Juan, Puerto, Rico. 
District No. 23 
Inspector in Charge, Federal Communications 
Commission, P. O. Box 1421 (7-8 Shattuck Build- 
ing). 
Juneau, Alaska. 





Exhibit on Amputations 

The exhibit of the Council on Physical Therapy, 
at the A. M. A. Convention in Atlantic City, June 
8-12, dealt with the subject of amputations. The 
exhibit consisted of charts, posters and manikins, 
showing the sites of election for amputation and _ th« 
value of physical therapy in preparing the stump of 
an amputated limb for early and efficient function 

The consultants whose efforts’ made this informa- 
tion available included the following: 


Dr. Harry FE. Mock, Chairman 
Dr. Frank D. Dickson 

Dr. Frank R. Ober 

Dr. S. Perry Rogers 

Dr. Paul B. Steele 


PHYSICAL THERAPY 


June, 1942 


Dr. Philip D. Wilson 

Mr. Joseph A. Spievak 
Mr. McCarthy Hanger, Sr. 
Mr. William E. Isle 

Mr. J. Blaine Korrady 
Mr. David E. Stolpe 


Many Mentally Ill Now Getting Shock 


Treatment 


\bout two out of every 100 patients in America’s 
hospitals for the mentally sick are now being given 
treatment designed to shock them back to sanity. 
This is done by large doses of insulin or by metrazol 
or electric shock. Between 1935 and 1941, 23,651 pa- 
tients were given insulin shock treatment, 36,839 re- 
ceived metrazol, and in the past two years 7,769 were 
treated by electric shock, Dr. Lawrence Kolb and 
Dr. Victor Vogel, U. S. Public Health Service, re- 
ported to the American Psychiatric Association. 

More than 85 per cent of American mental dis- 
case hospitals are using some form of this shock 
treatment, they found from questionnaires answered 
by 305 hospitals. 

In order to learn more about the effectiveness of 
this type of treatment, physicians of the Pennsyl- 
vania Hospital made a thorough study of patients 
discharged after insulin shock treatment for patients 
suffering from one type of mental sickness, schizo- 
phrenia. Before this type of treatment was used, the 
recovery rate for this ailment was 10 per cent. Sinc« 
insulin has been used, over a period of several years, 
this rate has increased more than five times, Dr. 
Earl D. Bond, of Philadelphia, reported. Even pa- 
tients discharged two to five years ago remain well 
twice as frequently as formerly. 

Dr. Bond stated that there was some tendency 
toward relapse after a period of time, with a 
tendency to level off at about 40 per cent recovery 
after two years. 

Of those treated between 1936 and 1938, 44 per 
cent were recovered or improved at the end of 
treatment, but the proportion dropped to 31 per 
cent, 42 per cent and 33 per cent at the end of 
three, four and five years respectively. 

Of the 106 cases treated between 1939 and 1942, 
63 per cent were recovered or much improved at the 
end of treatment, and 42 per cent were still well at 
the end of two years. — Science News Letter. 


Twenty-First "Annual Conference 
American Physiotherapy Association 


The Twenty-first Annual Conference of the 
American Physiotherapy Association will be held 
at College Camp, Williams Bay on Lake Geneva, 
Wisconsin, June 28 to July 3, 1942. Members ot 
the Illinois and Wisconsin Chapters will act as 
hostesses. 

The program will be devoted to discussions on 
the treatment of War Injuries and Anterior Polio- 
myelitis. A short course in Applied Anatomy 15 
also included. 


Among the leaders of the discussion groups are 


Drs. John S. Coulter of Chicago and Verne T 
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Inman of California, the Misses Jessie L. Steven- 
son or New York City, Mildred Elson and Ida 
May Hazenheyer of Chicago, and Evelyn Ander 
son and Hazel Furscott of California. 

A Graduate Program in Physical Therapy 
sponsored by the American Physiotherapy Asso- 
ciation will be given at Northwestern Medical 
School, July 6 to 24. Courses offered include: 
Human Physiology by Dr. F. T. Jung, Applied 
Anatomy by Dr. Verne T. Inman, and Use of 
Physical Therapy in Injury by Drs. Harry FE. 
Mock, Paul B. Magnuson, Sumner L. Koch, Emil 
D. W. Hauser and John S. Coulter. 





New Course for Physical Therapy Techni- 
cians at Columbia University. 


Columbia University announces that beginning 
September, 1942, a program of professional stud- 
ies for the training of Physical Therapy techni- 
cians will be offered. This training and instruc- 
tion will extend over a two-year period and has 
been organized in compliance with the require- 
ments set down for such programs by the Council 
on Medical Education and Hospitals, of the 
American Medical Association The course is be- 
ing set up in University Extension in close rela- 
tionship with the College of Physicians and Sur- 
geons of Columbia University, and the Nursing 
Education and Health, and Physical Education 
Departments of Teachers College. The clinical 
and laboratory instruction will be given at the 
Vanderbilt Clinic, Neurological Institute, Presby- 
terian Hospital, and New York Orthopedic Dis- 
pensary and Hospital. 

Two vears or 60 semester hours of college, in- 
cluding courses in Physics and Biology, shall be 
required, or graduation from an accredited School 
of Nursing or an accredited School of Physical 
Education. 

A Certificate of Proficiency in Physical Therapy 
will be granted by Columbia University to those 
completing the course. Further information may 
be obtained by writing the Office of the Com- 
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mittee on Physical Therapy, Room 303B, School 
of Business, Columbia University, New York City. 





Active Paralysis Treatment Without Splints 
Is Not New 


\n active treatment of infantile paralysis in its 
carly stages, somewhat like the now famous Sister 
Kenny treatment recently introduced into the United 
States by Miss Elizabeth Kenny of Australia, has 
been used at City Hospital, Cleveland, for over 20 
years, Dr. J. A. Toomey told members of the Amer- 
ican Academy of Pediatrics meeting in Cleveland. 

Many children getting this treatment are dis- 
charged “cured” at the end of the quarantine period 
of three weeks, Dr, Toomey reported. 

In this treatment at City Hospital, he explained, 
the paralyzed muscles are not kept motionless by 
splints or other devices, as was customary in treat- 
ment of infantile paralysis in this country during 
that period. 

“The muscles are treated actively to the point 
of movement,” he continued. “The patients seem 
much more comfortable than those immobilized com- 
pletely. They respond more quickly; the time in 
the hospital is decreased, many children being dis- 
charged cured at the end of the quarantine period 
of three weeks. 

“Certainly, such treatment does no harm. There 
was no lengthening of the muscles, no production 
of scoliosis (spinal curvature) and no more fixation 
than would follow the usual methods of therapy.”— 
Science News Letter. 


Dr. Coulter Addressed the American 
Catholic Hospital Association 


On June 18, 1942, Dr. John S. Coulter presented 
the subject of “The Physical Therapy Department 
in the Hospital,” at the annual meeting of the 
American Catholic Hospital Association held at the 
Stevens Hotel in Chicago. 
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KELECTROTHERAPY AND LIGHT THER- 
\PY. Wire tHe Essentriacs or HyprorHerapy 
AND MECHANOTHERAPY, By Richard Kovacs, M.D., 
Professor of Physical Therapy, New York Poly- 
clinic Medical School and Hospital; \ttending 
Physical Therapist, Manhattan State, Harlem Val- 
ley State and West Side Hospitals; Visiting Physi- 
cal Therapist New York City Department of Cor- 
rection Hospitals, Consulting Physical Therapist, 
New York Infirmary for Women and Children; 
Mary Immaculate Hospital, Jamaica, N. Y.; Hack- 
ensack Hospital, Hackensack, N. J.; St. Charles 
Hospital, Fort Jefferson, L. I., N. Y. Fourth Fdi- 
tion, thoroughly revised. Cloth. Vp. 735 with 413 
engravings and a color plate. Price, $8.00. Phila- 
delphia: Lea & Febiger, 1942 
the fourth edition in ten years of this 
outstanding book on electrotherapy and light ther- 
apy. In this edition the section on clectrophysics 
has been simplified and brought up to date. The 
relation of electrodiagnosis to the newer electro- 
physiology is stressed, and the two subjects are con- 
jointly presented. The most recent developments 
in ion transfer therapy have been incorporated. 
Three new chapters are devoted to a concise pres- 
entation of the physics, effects and clinical uses of 
short wave therapy. 


The author states that in accordance with the 
present trend of promoting the use of all physical 
measures three new chapters have been added to 
furnish the general practitioner the essential infor- 
mation about the therapeutic use of water, massage 
and exercise. The part of the volume dealing with 
applied physical therapy has been considerably en- 
larged in an endeavor to offer balanced and prac- 
tical information on the scope of physical therapy 
in the treatment of the diverse medical and surgical 
conditions met by general practitioners as well as 
by specialists in various branches of medicine. Elec- 
tric shock therapy for mental conditions is fully 
The chapters on peripheral vascular dis- 
ease, on chronic arthritis, on traumatic conditions 
and on skin diseases have been fully rewritten and 
amplified. Eighty-one new illustrations have 
added and seventy-four obsolete ones eliminated, 


This 1s 


discussed. 


been 


This volume gives a comprehensive presentation 
of the therapeutic uses of electricity and light. Un- 
der each subject the essentials of physics are pre- 
sented without formulas and complicated equations 
and then the devices are described. The indications 
and contraindications, the technic of application and 
the possible dangers of each form of energy are 
fully described. The correlated or interchangeable 
use of other and often simpler physical measures is 
emphasized. This book is highly recommended to 
physicians and physical therapy technicians as an 
authoritative work on electrotherapy and light ther- 
apy. 


HANDBOOK ON AMPUTATIONS. | Publica- 
tion authorized by the Council on Physical Therapy 
of the American Medical Association, Reprinted 
from the Journal of the American Medical Asso- 
clation.  Fabrikoid. Pp. 82 with 35. illustrations. 
Price, $0.75. Chicago: American Medical Asso- 
ciation, 1942. 


At the annual meeting of the Association of Limh 
Manufacturers of America in 1937, a movement was 
started for closer cooperation between the manu- 
facturers and surgeons in the aftercare of patients 
in whom amputation had become necessary. As a 
result, a joint committee representing the two groups 
was formed consisting of six physicians and five 
manufacturers. The present Handbook is the result 
of the work of this committee. The psychologic 
and physiologic factors concerned in amputation 
cases are presented. The indications, surgical prin- 
ciples and methods and sites of election are care- 
fully but concisely discussed. Special consideration is 
given to amputation in the peripheral vascular dis- 
eases and in chronic and congenital disabilities of 
the extremities. In a chapter on physical therapy 
in amputations, there are discussions of the use ot 
heat, massage, passive, active, stretching and pres- 
sure exercise and occupational therapy. The two 
final chapters are devoted to the manufacture ot 
artificial limbs and the relations of the surgeon, 
the manufacturer and the patient. This is an ex- 
cellent littke book which cannot be too highly 
ommended to all those who have to deal with the 
psychologic, surgical, and physical therapeutic prob- 
lems involved in amputation cases. 


rec- 


DISEASES OF THE SKIN. By Frank Crozer 
Knowles, M.D., Professor of Dermatology, Jeffer- 
son Medical College; Colonel Medical Reserve 
Corps, United States Army; Dermatologist to the 
Jefferson, The Pennsylvania and the Babies’ Hos- 
pitals; Consulting Dermatologist to the Chestnut 
Hill Hospital; Former President of the Ameri- 
can Dermatological Association, etc.; Edward | 
Corson, M.D., Clinical Professor of Dermatology, 
Jefferson Medical College; Dermatologist to the 
Chestnut Hill Hospital; Member of the American 
Dermatological Association; Fellow of the Ameri- 
can Academy of Dermatology and Syphilology ; 
Diplomate of the American Board of Dermatology 
and Syphilology, etce.; and Henry B. Decker, M.D. 
Assistant Professor of Dermatology, Jefferson 
Medical College; Dermatologist to the Cooper 
Hospital, Camden, N. J.; Assistant Dermatologist 
to the Pennsylvania and Jefferson Hospitals, 
Philadelphia; Fellow of the American Academy 
of Dermatology and Syphilology; Diplomate of 
the American Board of Dermatology and Syphilol- 
ogy. Cloth. Fourth Edition, thoroughly revised. 
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with 272 illustrations. Price $7.00.) Philadelphia: 


lea and Febiger, 1042 


In this edition of the tavorably known standard 
text of Knowles the names of his two associates of 
many years standing appear for the first time as 
co-workers. In the introductory part of the volume 
the anatomy and physiology of the skin and the 
symptomatology, etiology, pathology and diagnosis 
of skin conditions are discussed. In the subsequent 
section on treatment physical therapeutic measures 
are conservatively presented; the author retains the 
obsolete term of fulguration to designate all clectro- 
surgical methods; like some other dermatologists, 
he adyocates routine local anaesthesia for all clectro- 
surgery; this routine does not seem necessary for 
fine desiccation, Epilation by the high frequency cur- 
rent, which has become well known as an alternate 
method of electrolysis, is not mentioned, The main 
part of the volume presents skin diseases grouped in 
hyperemias, hemorrhages, anomalies of 
pigmentation, metabolic atrophies, new 
growths, neuroses, diseases caused by vegetable or- 
ganisms, viruses and animal parasitic diseases. Each 
condition is concisely described and the treatment 
fully outlined. The newer role of the sulfonamide 
drugs and vitamins has been fully recognized and 
the description of 


classes of 


diseases, 


tropical diseases has been aug- 
\ new workable plan for the treatment of 
syphilis has been added, There are 272 excellent 
illustrations depicting the various skin conditions. 
General practitioners and specialists in dermatology 
alike should welcome the new issue of this authori- 
tative and practical textbook. 


mented. 


ABOUT OURSELVES, A SURVEY OF 
MAN NATURE FROM THE 
VIEWPOINT. By James G. Needham. 
276, illustrated. Price, $3.00. 
Jaques Cattell Press, 1941. 


HU- 
ZOOLOGICAL 
Cloth. Pp. 
The 


Lancaster, Pa.: 


This book, as the title implies, is a text intended 
for the laity. It is written in a nontechnical, simple 
form which will be of great interest to the general 
reader as well as to any professional man, whether 
he be a physician, minister or lawyer. In the preface 
the author states that the book is about “ourselves” 
(as human members of the animal kingdom), 
individually and collectively. The author further 
states that the book is “an exposition of human 
nature, without any plans for its improvement,” 
since he fears that “Mother Nature would not be 
very regardful of them; that she will go right along 
taking our successors after her regular patterns, 
and that they will continue to behave very mucii 
as we have done.” 

The book is divided into two parts. In part one, 
the author discusses man in his biologic aspect, with 
a short review of zoologic considerations, in a sim- 
ple and interesting manner, In the second part so- 
ciety in its biologic aspects is considered. He dis- 
cusses the components of social behavior, and in- 
cludes under this physiologic activities, instincts, 
folkways and reason which man has and animals 
lack. The role of instinct in human affairs is dis- 


cussed in relation to instincts serving psychic needs 
and special instinctive trends which have to do par- 


today He discusses 
money and 
civilization. 
The discussion on war and its Inologic aspects is 
important and logical. The author's discussion of 
the organization and development of government 
from a biologic standpoint is extremely interesting 
and revealing to those who have not considered 
government in such a light. He describes briefly 
the organization and leadership which obtain among 
animals, and then the development of organization 
of government men. He makes the state- 
ment: “So close is the parallel between the multi- 
cellular animal and the body politic and so numerous 
are the points of likeness, that one cannot study it 
without becoming aware of the existence of general 
laws of organization.” The author continues this 
thought through the development of the government 
in the extreme necessity of close organization and 
coordination, which also is similar to the extremely 
high state of organization of the multicellular body, 
In the section on the administration of government, 
the author demonstrates five principles under which 
man labors; namely, the necessity of (1) making 
a living and establishing a home, (2) rearing and 
safeguarding the welfare of children, (3) fighting 
in contests for supremacy, (4) feasting and cele- 
brating and (5) exploration and discovery. The 
first two objects, of course, are all important be- 
cause the maintenance of the species is dependent 
on them. The third involves the inevitable struggle 
for existence. Under the third, of course, fall the 
problems and many difticulties which are man-made 
and which cause panics, wars and the like; the 
ever-present impulse of aggressiveness, greed and 
fear. The two great evil tendencies which kuman 
beings have inherited from other animals are greed 
and fear. The author suggests that with these evil 
propinquities, two counter-prevailing motives, desire 
for truth and willingness for service, were likewise 
inherited. In fulfillment of these better urges lies 
the hope of humanity, he believes. In relation to 
the development of man, his government and _ his 
living with others of his kind and biologic aspects, 
the author concludes by saying that “we need to 
recognize the animal origin of human nature, men- 
tal as well as physical, not to magnify it, and cer- 
tainly not to laud it, but to understand it; for un- 
derstanding leads to control.” 

The author believes that government and the bet- 
terment of mankind can be promoted only by better 
reasoning and more extensive thought, which it is in 
the power of the government to promote. This 
book should be read by anyone interested in the 
science of sociology, biology and the betterment of 
mankind. We probably can understand our reac- 
tions as human beings better if we realize that we 
are animals as well. 
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AIDS TO PATHOLOGY. By Kenneth Camp- 
bell, O.B.E., F.R.C.S. Cloth. Pp. 261. Price $1.75. 
Fighth Edition. London: Bailliere, Tindall & Cox, 
1941. 

The Students’ Aids series, of which this book is 
one, is specially designed to assist students in group- 
ing and committing to memory the subjects on which 
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they are to be examined, yet it offers the general 
medical practitioner an invaluable means of brushing 
up. The usefulness of the present text is attested by 
its having had eight editions, a long series indeed, 
dating from the first edition of 1907. The author in 
his preface states that all parts have been carefully 
revised, some rewritten and much new matter added. 
The chapter on gas gangrene should be of use to 
\rmy and Navy medical officers. The book is small 
enough to be carried easily in one’s pocket; the type 
is small, but the reading matter is set off with bold- 
face headings, short paragraphs and bold-face type 
for important words. The work is complete and 
concise. In the space of 261 pages forty-one sub- 
jects are treated. The material includes a descrip- 
tion of the nucleus, a discussion on degenerative and 
infiltrative diseases of the various organs treated 
separately and a discussion of the deficiency dis- 
eases. These are but a few of the many subjects 
presented. The book is not intended as more than 
an aid, and when more detailed reading is advisable 
the reader is referred to a more complete text. This 
volume will be of great use to persons in need of a 
ready reference. 


THE STORY OF CLINICAL PULMONARY 
TUBERCULOSIS. By Lawrason Brown, M.D., Late 
Director of Trudeau Sanatorium; Lecturer in Tru- 
deau School of Tuberculosis. Cloth. Price, $2.75. 
Pp. 411 with one illustration, Baltimore: The Wil- 
liams & Wilkins Company, 1941. 


As stated in the preface, it had been Dr. Brown's 
intention for several years before his death to 
incorporate his lectures on the history of tuber- 
culosis delivered to students at the Trudeau School 
of Tuberculosis into book form. Unfortunately, 
however, the work was not completed due to his 
failing health and dcath in December, 1937.  Fol- 
lowing his death, the manuscript was prepared for 
publication, with the addition of material by some 
of his colleagues. After a brief résumé of the four 
classical periods of tuberculosis history suggested by 
Osler, the author divided the history of clinical pul- 
monary tuberculosis into three periods: (1) the 
period of symptoms extending from antiquity to the 
application of percussion by Auenbrugger in the 
middle of the 18th century; (2) the period of physi- 
cal signs covering the period from the beginning 
of percussion to the introduction of sanatoria about 
1860; (3) the period of sanatoria continuing fron 
1860 to the present time. However, this last has 
been subdivided into: (a) the rest period, from 1860 
to 1900; (b) the period of roentgenology, from 1900 
to 1915; and (c) the period of surgical treatment, 
from 1915 to the present. The author has interest- 
ingly and graphically portrayed the progress in the 
handling of the disease by describing a professional 
visit of the tuberculosis expert to his patient in 1700, 
1800, and 1900. Much space is justly devoted in the 


June, 1942 


book to the work of Laennec in the development of 
the stethoscope and the art of auscultation. On 
absorbing chapter describes the development of the 
diagnosis of tuberculosis in America. Two chapters 
are devoted to pueumothorax and other surgical 
procedures; one of these was written by Dr. Edward 
W. Archibald of Montreal. The chapter on roent- 
gen diagnosis was prepared by Dr. Homer L. 
Sampson. This is an excellent work on the history 
of tuberculosis by a man who was well qualified to 
perform the task 


CLARA BARTON, Daucuter or Destiny. By 
Blanche Coltom Williams, author of “George Eliot,” 
etc. Cloth. Pp. 468 with 31 illustrations. Price, $3.50. 
Philadelphia: J. B. Lippincott Co., 1942. 


Here is a book which should be, an inspiration to 
all Americans in these troubled days. It is a spirited 
biography of the “Florence Nightingale of America,” 
a history of her life-saving activities during the Civil 
War and of the founding of the American Red 
Cross. The indomitable efforts of this woman of 
vision, determination and a genius for organization 
made the United States accede to the Treaty of 
Geneva and enabled the work of the Red Cross, that 
has become such an essential part of our national 
life. The author, a former instructor in short story 
writing at Columbia University has used diaries and 
journals, unearthed out of a secret closet of an old 
house and now reposing in the Library of Congress, 
to write a new biography. It reads almost like a 
story-book. Clara nursed, at the age of eleven, her 
sick brother for two years, continued as a New Eng- 
land school teacher, then as a clerk at Washington, 
until the onset of the Civil War. She realized then 
that men were dying for want of proper supplies 
and lack of trained hands to apply them; she put an 
advertisement in the hometown paper and worried 
wives and mothers sent the equipment. Subsequently, 
Clara was the first woman to receive a pass to go 
with the armies in days when women were expected 
to faint at the sight of blood. After interludes of 
secretarial work in Washington, lecturing all over 
the country and traveling in Europe, she continued 
her humanitarian work and led the forces of recon- 
struction through the Franco-Prussian War, the 
Johnstown Flood, the Spanish-American War, and 
through forest fire and hurricane. The climax of all 
came when after struggles with political leaders, 
with cliques and rivals and jealous officers, she 
lived to see her efforts rewarded by the adoption of 
the Geneva Convention by the United States. Her 
name became familiar and beloved not only in her 
own country, but abroad. All this is presented in a 
scholarly manner and in vivid and entertaining style 


Physicians, nurses, technicians and everybody else 


engaged in humanitarian and patriotic efforts will 
find inspiration as well as much food for thought in 
reading “Clara Barton.” 
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Development of a Physical Therapy Department. 
Arthur L. Watkins. 


Hospitals 15:88 (Dec.) 1941. 


The growth and increasing usefulness of a 
physical therapy department is dependent on an 
increasing number of referring physicians who 
become aware of what kind of treatment may be 
given and what results may be expected. This 
usually calls for some sort of educational plan 
for the hospital staff. 

We have experienced a rapid increase in the 
demand for physical therapy during the first six 
months, 1,395 treatments were given the first 
month and 2,311 the sixth month, an increase of 
87 per cent. The orthopedic department. referred 
45.3 per cent of the new cases including ward 
and clinic patients. The percentage of cases from 
the other departments were as follows: private 
patients, 16; dermatology, 9.3; surgery, 4.8; eve 
and ear, 1.3; psychiatry, 0.5. The frequency of 
use of the different types of treatment available 
may be of some interest. The total number of 
treatments for six months has been summarized 
in tabular form. Attention is drawn to the fact 
that the more complicated and expensive electro- 
therapy such as diathermy, ultraviolet irradiation 
and use of low frequency currents made up ap- 
proximate only ten per cent of the total treat- 
ments. 

The main expenses in the running of the de- 
partment are the salaries of the director and 
technical staff. The laundry, repairs and supplies 
may, be kept at a minimum by careful use. Due 
to the increase in the number of treatments with 
little increase in costs our average monthly deficit 
was decreased from five hundred, sixty-one dol- 
lars for the first two months, to seventy-six dol- 
lars for the sixth, seventh, and eighth months. 





Organization of Therapy in the Treatment of 
Arthritics. Ralph Pemberton. 


I. Indiana M. A. 35:64 (Feb.) 1942. 


By way of summary it may be said that the 
following steps should, in the opinion of the 
writer and his associates, underlie any large- 
scale attempt at the treatment of arthritics as a 
group, 


1. Rest, systemic as well as local. 
2. Sedation and/or stimulation. 
3. Optimal nutrition. 
4 Proper gastrointestinal function. 
_ >. Examination of the blood and body chem- 
istry. 
6 


Time for establishment of a general 


equilibrium, 
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7. Examination for foci of infection. 

&. Medication, such as iron, arsenic, nux, etc. 
9. Conservative treatment of foci. 

10. Conservative use of physical therapy — 
- heat, gentle massage and postural exercise. 
11. Orthopedic help. 

12. Endocrine therapy in selected cases. 

13. Psychic reeducation. 

14. Last, if at all, vaccines, gold, etc. 


It is not to be supposed that each component 
of this sequence needs equal stress or even that 
they should all, at all times, be brought to bear. 
It is, furtherfore, axiomatic that the last-named 
adjuvant measures in the treatment of arthritis, 
such as the use of gold or vaccines, may need 
large and earlier emphasis at times. Only when 
Nature, however, has finally refused to complete 
her job under proper conditions of physiologic 
splinting and stimulation should it be justifiable 
to impose on her another burden, such as that 
of the heavy metals, the exaction of further 
antigenic responses and the like. 





Short Wave Therapy in the Treatment of Sinusi- 
tis and Allergic Rhinitis. George R. Brighton; 
William Benham Snow, and Herbert S. Fried- 
man. 


J. A. M. A. 118:507 (Feb. 14) 1942. 


Our statistic survey would indicate that, at best, 
short wave therapy, if combined with other rou- 
tine measures in common use by the otolaryn- 
gologist, is to be recommended only for the alle- 
viation of pain and diminution of discharge in 
chronic and subacute sinusitis. It has no thera- 
peutic value in allergic rhinitis and it does not 
appear to expedite the recovery of acute sinus 
infections, in which the prognosis with adequate 
conservative therapy has been found to be fa- 
vorable. 

Many claims have been made for short wave in 
treatment of sinus disease, and in checking these 
it appears to us that wavelengths throughout the 
entire range of commercially available equipment 
have been utilized and reported on with varying 
degrees of enthusiasm. 

Physically one would expect the most uniform 
heating of bone underlying soft tissues using com- 
mercial equipment at 6 meters. The additional 
advantages of all 6 meter equipment is the fact 
that it permits the use of space or noncontact 
electrodes with arms. This method of application 
over the face is uniformly simple and convenient. 

We wished to secure some of the advantages 
of this method of application and also wished to 
ascertain deliberately the effect of short wave out 
of the 6 meter range. We selected an apparatus, 
A. M. A. Council accepted, of 12 meters with 
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arms with 


result at 


sufficient output to permit the use of 
spacing We feel that 
this wavelength would be more representative of 
similar effects to be expected both above and 
below this point in the short wave 

The machine, a standard model, employs four 
tubes and operates on 60 cycles, 103 to 130 volts 
The lamp load output is 400 watts with a mani 
mum input of 1,200 watts. 

In all cases a disk 7 inches in 
placed over and parallel to the nose and forehead 
of the patient, the electrode over the 
bridge of the nose. The other electrode was placed 
anteriorly the the edges of 
the disks approximately 11 apart 


any favorable 


scale. 


diameter was 


centered 


sternal region, 


inches 


over 


Treatments in acute cases were given daily and 
preceded immediately by the usual nasal 
dures to assure drainage. In the 
the treatments three 
The maximum number of treatments in all 
cases was limited to six with a total of 
eighteen treatments in chronic cases 

The negligible effect of short wave therapy on 
allergic rhinitis is not clinical 
studies of the authors the usual immediate post 
therapeutic effect of short wave application has 
been one of increased turgescence of the nasal 
mucous membranes. Th tailed to 
any secondary dehydration of more than a tem 
influence 


proce 
chronic 
times a 


tree 


cases were given 
week. 


weeks, 


unexpected, In 


authors note 
porary nature which might successfully 
the mucosal edema of allergic rhinitis. 

Their statistics in the 
group reveal that 24 per cent, or about one-fourth 
of our cases, did not respond to short wave thet 


acute purulent sinusitis 


apy combined with simple nasal shrinkage. Whil 
these figures compare unfavorably with those oi 
Furstenberg, who reports 95 per cent cures on 


simple nasal therapy in a carefully controlled 
group of college students living in a more shel 
tered environment, they closely approach the av 
erage of clinic groups in this section of the coun- 
try. It would appear that the added 
expense and time required by short wave therapy 
does not appear to be indicated in the acute sinu 
sitis sufferer until other simple otolaryngologi« 
methods have failed Those 
sinus tenderness particularly contraindicate 
wave therapy, as they usually signify inadequately 
draining sinuses and are rendered worse through 
increase of the and secretion of mucous 
membrane lining cavities. 


therefore 


cases presenting 


short 


edema 

these 
chronic suppurative sinu 
intranasal 


For the patient with 
sitis sinus irrigations and 
measures facilitating drainage are the procedures 
of choice, as only 8 per cent of their patients 
showed persistent (three month) improvement in 
their symptom complex on short wave therapy. 


operative 


In the nonsuppurative group, however, it was 
found that short wave therapy is of distinct bene- 
fit. It is this group that is particularly resistant 
to any form of therapy, and it is here they found 
that a total of 77 per cent (62 and 15 per cent) 
1 their patients aided during their 
ot physical therapy 


course 


Were 


Of note in this group are those unfortunates 


who after multiple intranasal operations still per 


PHYSICAL 


THERAPY Tune, 1942 
In a small but significant 
this refractory type, 6 
benefit from the ap- 


sist in their symptoms 

of 9 patients of 
much or moderate 
plication of short wave treatment. 


croup 
showed 


Changes in the Brain After Electrically Induced 
Convulsions in Cats. Bernard J. Alpers, and 
Joseph Hughes. 


Arch. Neurol. & [’sychiat. 47:385 (March) 1942 


Electrically induced convulsions were produced 
in 30 cats. Subarachnoid hemorrhage, usually of 
mild degree but sometimes extensive, was found 
in 14 cats. Hemorrhage in the brain substance 
(cerebral cortex. and white matter, cerebellum, re 
gion of the third ventricle and third ventricle), 
was found in 9 cats, usually of a punctate type 
but more extensive in 2 instances. Whether sim 
ilar changes are to be expected in human beings 
treated with electric shock cannot be determined 
from this material. 


Donald E. Cassels, 


Blood Volume and Exercise. 
and Minerva Morse. 


J. Pediat. 20:352 (March) 1942 


Kaltreider and Meneely have reviewed the lit 
erature relating to the effect of exercise on the 
volume of the blood. They found that studies 
previous to theirs “have indicated that as a result 
there is an increase in the concen 
tration of red blood and hemoglobin.” It 
was suggested that red blood cells were extruded 
from blood depots or that there was a change in 
the concentration of blood due to passage of fluid 
from blood to tissues. They found no unaminity 
of opinion relative to blood volume during and 
after exercise, since observers found in dogs and 
in man, either decreases in volume 

In seven normal subjects these authors found, 
using the blue dye, T-1824, a prompt and definite 
decrease in plasma volume in every instance with 
and pressures but 
with between increase in pressure 
and decrease in volume. They found the changes 
in cell volume to be variable and slight. 

Cassels and Morse corroborated these observa 
tions. There has been in almost every instance a 
definite increase in the protein concentration in 
the which is considered to represent in 
versely a f plasma volume, sinc: 


of exercise 
cells 


increases or 


arterial venous 


no correlation 


elevation of 


serum, 
diminution of 
there is no known depot for plasma proteins and 
since the leakage of protein from the blood in 
the plasma filtrate is negligible. Determinations 
of the blood volume following moderate and vig 
orous exercise by the use of the indirect dy 
method in eighteen experiments have shown at 
even greater diminution of blood volume tha 
would be indicated by estimation from change- 
in the serum protein alone. 

It is seen that while the diminution of plasma 
volume is of a definite and perhaps significant 
degree in those subjects having symptoms or! 
signs of shock or circulatory collapse, this can 
not be the only factor, since in other instances 
been decreases of equal or greater 
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magnitude with no circulatory or clinical changes 
comparable. It is impossible to say, since in some 
children there is a marked emotional factor, 
whether there is at the time simple vagal syn- 
cope, or ordinary fainting. However, these ab- 
normal reactions to exercise occur uniformly after 
exercise, never before and usually directly after- 
ward. We believe that low blood volume is at 
least a factor in instances of collapse after exer- 
cise and that it may play a role in the reactions 
frequently seen in strenuous competitive athletics. 

We further suggest, although we have no direct 
evidence, that rapid fall in blood pressure during 
the recovery period with rapid diminution § of 
vasomotor tone may occur at a rate in excess of 
the restoration of the plasma filtrate and blood 
volume and that consequently a_ relative blood 
volume deficiency may, in some instances, result 
in the abnormal reactions previously described. 

Although blood sugar levels are not shown in 
the protocols, such determinations were done and 
hypoglycemia is not found following the periods 
of exercise used in these observations. 





Counteracting the Retarding and Inhibitory Ef- 
fects of Strong Ultraviolet on Fucus Eggs by 
White Light. D. M. Whitaker. 


J. Gen. Physiol, 25:391 (Jan. 20) 1942 


Strong dosages (20,000-50,000 ergs per mm.?) 
of ultraviolet light, predominantly of the wave- 
length 2,537 angstroms, greatly retard and in- 
hibit the development of rhizoids in Fucus eggs 
irradiated at about eight hours after fertilization. 
If white light shines on the eggs after the irra- 
diation by ultraviolet is terminated, the white 
light causes a considerable degree of recovery 
from the retarding and inhibiting effects. If 
strong white light shines on the eggs during the 
ultraviolet irradiation, its effect is even more 
marked in protecting the cells from the damaging 
effects of the ultraviolet. 





The Third Phase of Surgery. Total Sterilization 
as a Basis of Integral Asepsis and of Pasteur- 
ian Cicatrization. Mauricio Gudin. 


Ann. Surg. 115:452 (March) 1942. 


Sterilization by means of ultraviolet rays, which 
at present still interests a few surgeons, has 
ccunied the author’s attention since ‘the beginning 
of his investigations. He mentioned this in his 
first paper on the subject, in 1930 (Gudin: Press 


méd. April 15, 1930—Méthode Opératoire Stérile), 
saying: “As a physical agent, ultraviolet rays 
suggest themselves automatically, but in their 


connection there still are problems to be solved 
in order to be able to sterilize perfectly not only 
the air—which is easy—but also the entire surgi- 
cal environment.” 

_ The author finally came to the conclusion that 
it is not possible to bring about total sterilization 
by means of ultraviolet rays, because, despite all 
possible “cross-firing,” one does not succeed in 
sterilizing container as well as content, a sine 
qua non. This remains an incontrovertible fact. 


Ultraviolet rays, nevertheless, remain a valuable 
aid if as done by the author in the first oper- 
ating room with water-tight sterilizable partitions 
which he built in the Gaffré-Guinle Hospital in 
Rio de Janeiro, one places a series of ultraviolet 
lamps into the air-conditioning conduit, or if one 
places the lamps into the air-conditioning ap- 
paratus, taking care, however, to absorb the lib- 
erated ozone by means of charcoal. 





Vitamins and Ultraviolet Lamp as Substitute 
for Sunshine 


lo the Editor: —The flood of ink used to print 
data concerning vitamins is becoming a torrent, and 
the claims made for these chemicals are often fan- 
tastic. Will you give me some advice based on sci- 
entific facts in answer to the following questions? 
\ young man is working in an industrial establish- 
ment seven days a week. There is no sunshine what- 
ever in the building owing to the necessity of war 
blackout. He takes his meals in an artificially lighted 
hasement and does not leave work until after sun- 
down. The employer advises the regular consump- 
tion of a vitamin preparation and the use of a sun- 
lamp at home after work. Is either procedure ad- 
visable without competent supervision? If so, what 
vitamin do you suggest and in what dosage, and 
what ultraviolet sunlamps are effective in taking the 


place of sunlight as normally found on the West 
Coast? 
M.D., California. 
\NSWER Any employer who requires the serv- 


ices of employees on a seven day week basis as- 
sumes responsibilities in excess of the mere recom- 
mendation of the home use of ultraviolet lamps and 
shotgun vitamin preparations. The questions raised 
are far from superficial, and their import is greater 
than may be covered in the space limitations of this 
department. While emergency conditions may prompt 
the operations of machinery twenty-four hours daily 
and for seven days a weck, present exigencies do not 
demand that the very same personnel perform duties 
on the same shift for every day in the week and 
over extended periods of weeks or months. Through 
the operation of swing and staggered shifts, plants 
may be operated continuously without the imposition 
of physical burdens on any group of workers. The 
lure of pay and a half and double pay for overtime 
is tempting fairly large numbers of workers to vol- 
unteer for prolonged hours of services. Fifteen 
hours daily, though not regular, are not exceptional, 
In some instances swing shifts that provide for a 
five day week but including Saturdays and Sundays 
have led to some demands for excess pay in the 
absence of excess work periods. “Hogging the pay 
roll” is a popular emergency product at the very 
time when hundreds of thousands of other 
workers caught without any employment in the snail 
pace shift to military production are demanding 
double benetits from unemployment insurance funds. 
Granting the laudability of much overtime work 
Within reason and anticipatmg more to come, insults 
to work physiology and human limitations may not 
he met solely by a vitamin pill and a sunlamp of 
uncertain capacity. Only the disingenuous believe 
that even in an emergency will a sustained work 


some 
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week of seventy hours lead to an output greater 
than for forty-eight hours. Given a weekly task 
within physiologic limits and with assignment to 
staggered shifts, together with proper diet and per- 
sonal habits, the need for artificial safeguards may 
disappear. Excess work hours are especially unde- 
sirable in jobs involving health exposures. Owing 
to augmented lung ventilation resulting from fatigue, 
in two over-hours the intake of toxic materials may 
exceed the entire preceding eight. In the instance 
of exposure to lead dust, one additional work hour 
may be the determining factor with regard to lead 
poisoning. 


Military needs may lead to excess physiologic taxa- 
tion of workers in which benefits may be anticipated 
from such measures as artificial irradiation and sup- 
plemental vitamins, but it does not follow that work 
in a windowless building at once indicates a need for 
vitamin D, the sunlight vitamin. The need for sup- 
plemental B: might be greater. For the purposes of 
this reply, no warrant is accepted for specifying pre- 
cise types of either vitamins or lamps as short cir- 
cuits around work physiology, If this attempt is to 
be made at all, it should be accorded the benefit of 
medical supervision. — [Reprinted with permission 


J. A. M. A. 118:768 (Feb. 28) 1942.] 


Electrocardiographic Investigations During Elec- 
tric Shock. M. Streit. 


Arch. f. Kreislaufforsch. 9:11 (July) 1941. 


Streit describes electrocardiographic studies on 
39 schizophrenic patients who underwent electric 
shock therapy. In all, one hundred and ninety 
electrocardiograms were made after thirty-five 
total shocks and thirty abortive shocks. The 
changes after total shock are mostly disturbances 
in the rhythm. At first there is usually a sinus 
tachycardia up to 250 beats per minute. After 
this has subsided, various types of arrhythmia ap- 
pear (sinus arrhythmia, auricular and ventricular 
extrasystoles, combinations of auricular and ven- 
tricular extrasystoles with vagus arrhythmia). 
The T wave is elevated immediately after the 
attack, but three to eight minutes later it passes 
through a phase of flattening. At the end of 
one to two hours the changes disappear. The 
ST interval is lowered in approximately 25 per 
cent of the cases. This lowering of the interval 
often accompanies an elevation of the T peak. 
Of two electrocardiographic recordings made dur- 
ing the latent period one shows, in addition to a 
sinus tachycardia, an elevation of the T wave 
and the second a slight flattening of the T wave. 
During the abortive shock, rhythmic disturbances 
are rare; auricular and ventricular extrasystoles 
were observed in 3 cases. The abortive shock is 
characterized by severe bradycardia and cardiac 
arrests. The irregularities in the heart beat are 
the most important of the electrocardiographic 
changes during electric shock. Immediately af- 
ter the attack, the irritation of the sympathetic, 
with sinus tachycardia, predominate; some min- 
utes later, vagus effects become evident, in that 
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now there are also a sinus and vagus arrhythmia 
and auricular, and somewhat less often ventricu- 


lar, extrasystoles. Generally, the extrasystoles 
disappear after four or five minutes. The many 
extrasystoles after electric shock were a surprise, 
since Bine and Cerletti, the investigators who 
developed the electric shock therapy, observed 
only mild arrhythmias with extrasystoles and 
considered them insignificant. Streit’s observa- 
tions indicate that the electrocardiographic as- 
pects of electric shock are similar to those of 
metrazol shock. The electric shock therapy is 
not without danger for the circulation. The car- 
diac arrests may, under certain conditions lead to 
permanent heart failure and the frequent rhyth- 
mic disturbances to ventricular fibrillation. — 
(Abst. J. A. M. A. 118:117 [Jan. 10] 1942). 





Organic Occlusive and Peripheral Vascular Dis- 
eases—Diagnosis and Treatment. R. J. Popkin. 


Northwest Med. 41:10 (Jan.) 1942. 


General measures in order of their importance 
are: 1. Rest. This is the most important single 
therapeutic agent. Absolute bed rest is of marked 
importance in the great majority of cases. 2 
Measures relating to hygiene and care of extremi 
ties. The diet must be adequate and well bal 
anced. There must be a high liquid intake, ap 
proximately sixteen glasses daily. Cold showers 
and drafts must be avoided. Smoking is abso- 
lutely forbidden. The patient must be warmly 
clothed with long woolen underwear and wool 
lined high topped shoes. The nails should not 
be trimmed too closely. 3. Postural exercises. 
These are as important to the patient suffering 
from a circulatory deficiency as insulin is to the 
diabetic. They must be performed for many hours 
daily, the minimum being three hours’ before 
beneficial results may be expected. These exer 
cises must be done in a warm, draft-free room 
4. External heat. It is applied in many ways 
Caution must be exercised to avoid burns: (a) a 
sitz bath nightly for ten minutes in plain, tepid 
water, (b) reflex heat using the infrared lamp 
applied to the upper part of the body, (c) a foot 
cradle in the bed with a single 25-watt bulb 
which maintains the temperature at about 90 F; 
and (d) short wave diathermy applied cautiously 
to the thighs. 5. Intermittent venous occlusion 
If no other apparatus is available, satisfactory re 
sults may be obtained with an ordinary blood 
pressure apparatus. 6. Drug therapy. Very few 
drugs help. 7. Hypertonic intravenous saline has 
been successful in many cases of thromboangiiti- 
obliterans, 8 Use’ of dilute U. S. P. hydrochlori 
acid orally is of great value in the nocturnal 
cramps of the arteriosclerotic. Special measures 
(1) Nerve block; (2) Lumbar or cervical sym 
pathectomy; (3) Local treatment of ulceration re 
quires much care, and (4) Typhoid fever therapy 
is occasionally successful in healing of ulcera 
tions. For best results in treatment of vascular 
disorders a combination of general and specifi 
measures must be used. 
























